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I. 


INTRODUCTION 


In  fall  2013,  the  Chief  of  Naval  Operations  (CNO)  commissioned  a  study  to 
investigate  the  “sickbay  of  the  future”  onboard  small  naval  vessels.  Due  to  space 
constraints  on  small  navy  ships,  sickbay  capabilities  are  limited.  Similarly,  U.S.  Army 
aeromedical  evacuation  (AE)  helicopters  have  limited  space  to  treat  patients.  In  an  effort 
to  reach  the  Army  surgeon  general’s  goal  to  increase  the  patient  survivability  rate  from 
91  percent  to  95  percent  by  the  year  2020,  several  key  stakeholders  in  the  Army  Medical 
Department  (AMEDD)  are  researching  new  evacuation  platforms,  medical  equipment, 
and  a  mission  equipment  package  (MEP)  that  leverages  advanced  portable  and  modular 
medical  technologies  (Medical  Evacuation  Proponency  Directorate  [MEPD],  2014a, 
p.  7).  This  study  examines  advanced  medical  technologies  and  recommends  medical 
devices  for  use  in  small  Navy  ship  sickbays  and  AE  aircraft  in  the  next  15  to  20  years. 

This  study  is  significant  because  the  Army  and  Navy  are  trying  to  solve  a  similar 
problem,  deciding  what  future  medical  technologies  will  provide  the  best  medical 
capability  in  confined  spaces  for  future  operations.  The  current  fiscal  environment 
necessitates  joint  and  interoperable  medical  equipment  solutions  for  the  future  of  military 
medicine.  Standardization  will  minimize  redundancies,  maximize  the  efficient  use  of 
resources,  reduce  costs,  solidify  “jointness,”  and  enhance  the  overall  quality  of  care 
provided  to  patients. 

The  benefit  of  this  dual  service  study  is  that  it  leverages  research  and  resources 
available  from  both  the  Army  and  Navy.  This  joint  air  and  sea  study  has  many  synergies 
that  make  it  more  beneficial  than  a  single  service  study.  At  the  core  of  Army  and  Navy 
medicine,  there  is  a  shared  purpose  in  providing  world-class  medical  care  to  enable 
warfighters  to  accomplish  their  missions.  Working  together  to  identify  and  develop 
medical  equipment  solutions  for  the  future  will  allow  both  services  to  more  effectively 
address  user  needs,  reduce  equipment  redundancies  and  costs,  and  ensure  inter-service 
compatibility  of  medical  technologies.  This  analysis  seeks  to  find  joint  portable  medical 
solutions  with  a  common  interface,  so  that  in  the  future,  there  is  a  seamless  transfer  of 

medical  information  throughout  the  continuum  of  care. 
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A. 


PURPOSE 


The  purpose  of  this  study  is  to  examine  how  medical  technologies  are  utilized  on 
small  Navy  ships  and  Army  medical  evacuation  aircraft  for  delivering  optimum  health 
care.  A  current  capability-based  review  was  conducted  that  qualitatively  assessed  medical 
technologies  and  equipment  on  these  platforms.  This  study  gathers  information  from  a 
comprehensive  analysis  conducted  on  the  authorized  medical  allowance  lists  (AMAL)  for 
afloat  platforms,  empirical  data,  and  an  analysis  of  the  Army’s  medical  equipment  set 
(MES)  to  determine  how  new  technologies  can  advance  the  medical  capabilities  of  both 
the  surface  and  air  platforms  in  the  specified  time  frame. 

The  ultimate  objective  of  this  study  is  to  provide  the  Office  of  the  Chief  of  Naval 
Operations  (OPNAV)  and  the  Army  Medical  Department  (AMEDD)  recommendations 
for  implementing  advanced  medical  technologies  in  small  Navy  ships  and  AE  aircraft  of 
the  future. 

B.  BACKGROUND 

Readiness,  value,  and  jointness  are  the  defined  strategies  of  Navy  medicine  that 
enable  the  delivery  of  world-class  care  anytime  and  anywhere,  operating  across  the 
Navy’s  platform  spectrum  of  operations.  The  strategy  supports  the  Navy’s  mission:  “to 
maintain,  train  and  equip  combat-ready  naval  forces  capable  of  winning  wars,  deterring 
aggression  and  maintaining  freedom  of  the  seas,”  and  to  provide  world-class  healthcare 
across  the  spectrum  of  operations  (Bureau  of  Medicine  and  Surgery,  2014,  p.  4). 

Navy  Medicine’s  strategy  enables  the  tenets  of  the  CNO  through  the  provision  of 
the  highest  quality  of  care  to  our  sailors  and  ensures  a  healthy  and  fit  force  ready  to 
accomplish  the  Navy’s  mission.  Force  Health  Protection  (FHP)  is  the  core  of  Navy 
Medicine  that  defines  the  capabilities  to  sustain  a  healthy  and  fit  force.  The  required 
operational  capabilities  (ROC)  for  Navy  ships  imbeds  FHP  functions  as  a  secondary 
warfare  mission  area  to  meet  the  overall  objectives  of  the  Navy  and  Navy  medicine. 

The  Army  Medicine  2020  Campaign  Plan  (AM  2020  CP)  states  the  AMEDD  uses 

three  strategic  imperatives  or  lines  of  effort  to  accomplish  its  mission:  create  capacity, 

enhance  diplomacy,  and  improve  stamina  (MEPD,  2014a,  p.  3).  The  campaign  plan  states 
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the  mission  of  Army  Medicine  is  to  “[provide]  responsive  and  reliable  health  services  and 
Health  to  improve  readiness,  save  lives  and  advance  wellness  in  support  of  the  Force, 
Military  Families  and  all  those  entrusted  to  our  care”  (MEPD,  2014a,  p.  6).  The  AM  2020 
CP  operationalizes  the  vision  and  strategic  imperatives  of  the  AMEDD  to  “transform 
from  a  healthcare  system  to  a  System  for  Health. . .  [and] . . . lead  the  nation  in  health” 
(MEPD,  2014a,  p.  7).  Within  the  AM  2020  CP,  three  lines  of  effort  are  used  to  achieve 
the  Army  surgeon  general’s  end- state:  “A  System  for  Health  that  enables  Ready  and 
Resilient  Soldiers,  Families  and  Communities  in  order  to  prevent,  shape  and  win” 
(AMEDD,  2013,  p.  7).  The  AM  2020  CP  supports  the  mission  of  the  Army  and  is 
synchronized  with  the  Army’s  Ready  and  Resilient  Campaign  Plan.  Just  as  the  AM  2020 
CP  supports  the  Army  Campaign  Plan  (ACP),  the  Aeromedical  Evacuation  2020 
Campaign  Plan  (AE  2020  CP)  aligns  with  the  DOD  Defense  Planning  Guide,  the  Army 
Strategic  Planning  Guidance  (ASPG),  the  ACP,  the  AM  2020  CP,  and  the  Army  Aviation 
Campaign  Plan  (AMEDD,  2013,  p.  3).  The  end-state  of  the  Army  AE  2020  CP  is  that 
“Army  AE  maintains  America’s  trust  as  an  adaptable,  capable,  expeditionary,  and  ready 
force  multiplier  that  enables  the  combatant  commander  the  ability  to  respond,  prevent, 
shape,  and  win  while  maintaining  a  95%  patient  survival  rate”  (AMEDD,  2013,  p.  6). 

This  project  seeks  medical  technologies  that  will  contribute  in  achieving  the  Surgeon 
General’s  survivability  goal  and  revolutionizing  the  equipment  in  the  sickbay  of  the 
future  to  meet  the  needs  of  the  21st  century  warfighter. 

C.  SMALL  NAVY  SHIP  SELECTION 

The  cruiser  (CG),  littoral  combat  ship  (LCS),  and  mine  countermeasure  ship 
(MCM)  are  the  selected  small  Navy  ships  for  our  study  to  assess  the  respective  sickbay 
capabilities.  The  mission  and  projected  operating  environment  (POE)  of  these  vessels  are 
different  as  they  operate  in  independent  environments,  and  as  integral  elements  of  an 
expeditionary  strike  group  (ESG),  carrier  strike  group  (CSG)  or  surface  action  group 
(SAG)  respectively.  Figures  1  and  2  show  the  selected  ships. 
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Figure  1.  Ticonderoga  Class  Guided  Missile  Cruiser  (CG-47)  Ship 

(from  IHS  Jane’s,  2014a) 


Figure  2.  Freedom  Class  Littoral  Combat  (LCS)  Ship 
(from  IHS  Jane’s,  2014b) 
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Figure  3.  Avenger  Class  Mine  Countermeasures  Ship 
(from  IHS  Jane’s,  2014c) 

D.  ARMY  AEROMEDICAL  EVACUATION  HELICOPTERS 


The  DOD  uses  the  intra-  and  inter-theater  AE  systems  to  evacuate  patients  to  the 
appropriate  level  of  care.  According  to  DOD  Directive  5100.01  and  Joint  Publication  (JP) 
3-17,  intra-theater  AE  is  a  secretary  of  defense  (SECDEF)  directed  Army  mission 
conducted  “within  a  theater  of  operation  with  assets  assigned  to  a  geographic  combatant 
commander  or  attached  to  a  subordinate  joint  force  commander”  (DOD,  2010,  p.  30,  GL- 
10).  Inter-theater  AE  is  a  U.S.  Transportation  Command  (USTRANSCOM)  mission 
accomplished  by  the  Air  Force  (AMEDD,  2013,  p.  3).  JP  3-17  defines  inter-theater  AE 
as  “the  common-user  airlift  linking  theaters  to  the  continental  United  States  and  to  other 
theaters  as  well  as  the  airlift  within  the  continental  United  States”  (p.  GL-10).  Our  study 
focuses  on  the  medical  equipment  configuration  of  the  Army’s  combat  and  contingency 
environment  AE  platform  of  choice,  the  H-60  Black  Hawk,  and  its  permissive 
environment  AE  helicopter,  the  UH-72A  Lakota  (see  Figure  6).  Currently,  the  Army  uses 
four  Black  Hawk  configurations  (UH-60A,  UH-60L,  HH-60L,  and  HH-60M)  to  conduct 
the  MEDEVAC  mission  (see  Figures  4  and  5). 
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Figure  4.  UH-60  A/L  Black  Hawk  (from  Anderson,  2013) 
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Figure  5.  HH-60  L/M  Black  Hawk  (from  Anderson,  2013) 
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Figure  6.  UH-72A  Lakota  (from  Anderson,  2013) 


E.  ORGANIZATION  OF  STUDY 

In  this  study,  we  assess  the  future  of  small  Navy  ship  sickbays  and  Army  AE 
helicopters.  Chapter  II  presents  a  comprehensive  literature  review  that  discusses  medical 
equipment  in  an  aviation  environment,  FHP  requirements  for  the  selected  ships,  the 
authorized  medical  allowance  list  and  Army  AE  portable  medical  technology.  In  Chapter 
III,  we  explain  the  methods  employed  to  conduct  the  study;  in  Chapter  IV,  we  assess 
portable  medical  technologies  of  the  Army  AE  aircraft  and  the  selected  small  Navy  ships. 
Chapter  V  provides  an  assessment  of  future  medical  equipment  technologies.  Lastly, 
Chapter  VI  provides  conclusions,  recommendations,  and  areas  for  future  research. 
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II.  LITERATURE  REVIEW 


A.  MEDICAL  EQUIPMENT  IN  AN  AVIATION  ENVIRONMENT 

This  section  discusses  the  history  and  evolution  of  medical  equipment  in  the 
helicopter  aviation  environment  from  the  first  aeromedical  evacuation  until  the  present 
day.  It  lays  the  foundation  for  a  comprehensive  review  of  literature  about  the  use  of 
medical  devices  on  helicopters  and  small  Navy  ships.  It  shows  how  this  study  fits  into  the 
larger  body  of  knowledge,  and  provides  a  framework  for  demonstrating  the  importance  of 
this  project  (Creswell,  2008,  p.  25).  In  order  to  make  relevant  and  credible 
recommendations  for  future  medical  devices,  this  study  includes  a  thorough  analysis  from 
a  historical  perspective  to  benefit  from  lessons  learned. 

1.  The  Beginning  of  Aeromedical  Evacuation 

Evacuating  the  wounded  by  air  began  shortly  before  the  invention  of  fixed-wing 
flight.  The  first  AEs  took  place  during  the  Franco-Prussian  War  of  1870-1871  in  the 
German  siege  of  Paris  when  observation  balloons  were  flown  out  of  the  city  with 
160  casualties  (Dorland  &  Nanney,  1982,  p.  6).  In  1910,  seven  years  after  the  Wright 
brothers  flew  the  first  airplane,  two  U.S.  Army  medical  officers  named  Captain  George 
Gosman  and  Lieutenant  A.  L.  Rhodes  used  their  personal  money  to  design,  build,  and  fly 
the  world’s  first  air  ambulance  at  Fort  Barrancas,  FL  (Hurd,  Jemigan,  &  Carlton,  2002,  p. 
6).  Despite  the  success  of  this  initial  test  flight,  air  medical  evacuation  was  not  adopted  as 
a  means  of  moving  patients  until  World  War  I. 

2.  World  War  I 

In  1918,  the  French  modified  a  Dorland  II  fixed-wing  aircraft  and  specifically 
equipped  it  for  patient  movement  (Hurd  et  al.,  2002,  p.  6).  However,  the  U.S.  military 
found  its  aircraft  fuselages  were  too  small  for  moving  stretchers.  As  a  result,  the  U.S. 
Army  Medical  Corps  primarily  used  aircraft  for  moving  surgeons  to  the  battlefield  to 
assist  in  evacuating  patients  by  ground  transportation  (Hurd  et  al.,  2002,  p.  6).  After 
World  War  I,  the  U.S.  Army  realized  that  there  was  a  need  for  evacuating  patients,  so  a 
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Curtiss  JN-4  biplane  was  converted  into  an  ambulance  by  modifying  the  rear  cockpit  seat 
to  hold  an  Army  litter  (see  Figure  7).  For  the  first  time,  the  Army  was  able  to  move 
patients  by  air. 


Note.  The  Curtiss  JN-4  Jenny  was  transformed  into  an  air  ambulance  by  removing  the  rear  seat 
Figure  7.  The  Curtiss  JN-4  Jenny  (from  Hurd  et  al.,  2002,  p.  7) 

3.  World  War  II 


During  World  War  II,  airplanes  had  a  more  critical  role  in  transporting  patients. 
At  one  point,  the  Army  Air  Force  was  evacuating  almost  100,000  patients  per  month  and 
in  1945,  set  an  AE  record  of  4,704  patients  in  a  day  (Hurd  et  al.,  2002,  p.  9).  As 
technology  progressed  and  airplanes  became  more  reliable,  military  leaders  gained 
confidence  in  aeromedical  evacuation  as  a  safe,  viable,  and  effective  manner  to  move 
service  members  away  from  forward-deployed  hospitals.  In  1945,  General  Dwight  D. 
Eisenhower  stated,  “We  evacuated  almost  everyone  from  our  forward  hospitals  by  air, 
and  it  has  unquestionably  saved  hundreds  of  lives — thousands  of  lives”  (Hurd  et  al., 
2002,  p.  9). 


10 


In  World  War  II,  aviation  revolutionized  the  way  the  sick  and  wounded  were 
moved  from  the  battlefield,  and  it  significantly  increased  service  members’  chances  of 
surviving.  During  this  era,  the  first  medical  air  ambulance  squadrons  were  established, 
which  ushered  in  the  age  of  dedicated  AE  assets.  According  to  Hurd  et  al.  (2002),  “By 
the  end  of  the  War,  [the  risk  of  death  during  AE]  was  only  1.5  of  every  100,000  patients. 
AE  was  listed  along  with  antibiotics  and  blood  products  as  among  the  most  important 
medical  advances  in  decreasing  the  mortality  rate  associated  with  warfare”  (p.  9).  As  the 
face  of  patient  evacuation  changed  during  the  war,  a  new  service  emerged  that  would 
have  a  critical  role  in  transforming  the  system.  In  1947,  the  U.S.  Air  Force  was 
established,  and  two  years  later,  it  was  given  the  role  of  providing  inter-theater  AE  for  the 
entire  U.S.  military  (Hurd  et  al.,  2002,  p.  9;  USTRANSCOM,  2013,  p.  GL-10).  Toward 
the  end  of  World  War  II,  the  U.S.  Army  began  using  helicopters  for  medical  evacuation. 
In  1944,  Lt.  Carter  Harmon  performed  the  U.S.  Army’s  first  helicopter  medical 
evacuation  (MEDEVAC)  mission  in  Burma  with  the  first  litter-bearing  Sikorsky  R-4,  as 
shown  in  Figure  8  (Dorland  &  Nanney,  p.  9). 


Figure  8.  World  War  II  R-4  Helicopter  (from  Whitcomb,  201 1,  p.  7) 
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4. 


The  Korean  War 


During  the  Korean  War,  the  AE  system  saw  many  advances  in  technology  that 
further  increased  the  chances  of  survival  for  the  wounded.  One  of  the  more  influential 
advances  came  with  the  Bell  H-13  Sioux  helicopter,  which  evacuated  most  of  the 
17,700  casualties  moved  by  helicopter  during  the  war  (Dorland  &  Nanney,  1982,  p.  11). 
Although  the  medical  technologies  and  mechanisms  available  for  providing  care  were 
very  basic  at  the  time,  the  pilots  and  medical  personnel  were  remarkable  at  improvising 
and  using  all  available  resources.  For  example,  Colonel  James  M.  Brown,  commander  of 
the  8036d  Mobile  Surgical  Hospital,  came  up  with  a  way  for  the  single  H-13  pilots  to 
deliver  transfusions  of  plasma  or  whole  blood  while  in  flight  (Dorland  &  Nanney,  1982, 
p.  16).  The  lessons  learned  from  Korea  were  largely  responsible  for  many  of  the  policies 
and  standard  operating  procedures  that  still  exist  today.  The  Korean  War  reinforced  the 
need  for  dedicated  air  evacuation  assets  with  the  personnel,  equipment,  and  training  to 
conduct  en  route  patient  care.  The  Korean  War  gave  senior  military  leaders  a  better 
understanding  of  the  importance  and  lifesaving  potential  of  AE. 

5.  Vietnam 

Perhaps  the  most  influential  conflict  for  AE  was  Vietnam.  Men  like  Major 
Charles  L.  Kelley,  Patrick  Brady,  Mike  Novosel,  and  many  other  pilots  of  the  UH-1 
Iroquois,  or  “Huey”  (see  Figure  9),  have  gone  down  in  history  as  symbols  of  the  legacy 
and  tradition  that  was  built  through  service  members  who  were  willing  to  sacrifice  their 
lives  in  service  to  their  country  (Whitcomb,  201 1,  p.  56).  These  men  “proved  through 
their  actions  that  no,  aeromedical  evacuation  was  really  a  medical  operation  which  entails 
the  use  of  aircraft”  (Ginn,  1997,  p.  322;  Whitcomb,  201 1,  p.  56). 
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Figure  9.  The  IJH-1  Huey  (from  Hurd  et  al.,  2002,  p.  29) 


The  lessons  learned  during  this  conflict  greatly  shaped  the  AE  mission  and  the 
way  en  route  patient  care  is  provided  today.  For  the  first  time,  MEDEVAC  helicopters 
were  used  to  conduct  hoist  missions,  and  medical  personnel  provided  care  to  the 
wounded  from  the  point  of  injury  until  they  reached  the  next  level  of  care.  The  surge  of 
medical  technology  innovation  that  followed  the  Vietnam  War  laid  the  path  for  a  mission 
that  has  increased  a  patient’s  chances  of  survival  from  68  percent  in  World  War  II  to  just 
under  92  percent  today  (MEPD,  2013,  p.  4). 

6.  Operation  Iraqi  Freedom  and  Operation  Enduring  Freedom 

The  wars  in  Iraq  and  Afghanistan  have  greatly  expedited  the  medical  technology 
landscape.  Giant  leaps  forward  in  the  world  of  innovative  medical  technologies  have 
been  realized  through  lessons  learned  from  more  than  13  years  of  persistent  conflict. 
Lenhart,  Savitsky,  and  Eastridge  (2012)  noted, 

In  Vietnam,  transporting  an  injured  casualty  back  to  the  United  States 
typically  took  well  over  a  month.  With  the  advancements  in  aeromedical 
transport  in  OEF  and  OIF,  most  casualties  reach  Germany  or  the  United 
States  within  36  hours  of  injury,  (p.  21) 
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Today  the  Army  continues  to  build  on  these  advancements  as  the  Medical 
Evacuation  Proponency  Directorate  (MEPD)  and  Training  and  Doctrine  Command 
(TRADOC)  Capability  Manager-Lift  (TCM-Lift)  translate  the  lessons  learned  from 
Operation  Iraqi  Freedom  (OIF)  and  Operation  Enduring  Freedom  (OEF)  into 
requirements  documents.  Obtaining  these  requirements  documents  will  be  crucial  to 
Product  Directorate  MEDEVAC  (PD  MEDEVAC),  Project  Manager  MEDEVAC 
Mission  Equipment  Package  (PjM  MEDEVAC  MEP),  U.S.  Army  Medical  Material 
Agency  (USAMMA),  and  U.S.  Army  Medical  Material  Development  Activity 
(USAMMDA)  developing  future  material  solutions  for  Army  Medicine  and  the 
MEDEVAC  mission. 

B.  FORCE  HEALTH  PROTECTION  REQUIREMENTS  FOR  THE 

SELECTED  SMALL  NAVY  SHIPS 

The  CNO  designates  Force  Health  Protection  (FHP)  as  a  secondary  warfare  area 
in  support  of  the  warfighting  mission  of  a  Navy  ship.  The  FHP  requirement  for  the 
cruiser  (CG),  littoral  combat  ship  (LCS),  and  mine  countermeasures  ship  (MCM)  define 
the  medical  capabilities  of  these  platforms  and  medical  services  delivered.  Appendices  A, 

B,  and  C  outline  the  FHP  requirements  for  theses  naval  vessels  in  accordance  with  the 
Chief  of  Naval  Operations  Instruction  (OPNAVINST)  3501  series  on  the  required 
operational  capabilities  (ROC)  for  these  classes  of  ships. 

C.  AUTHORIZED  MEDICAL  ALLOWANCE  LIST 

The  authorized  medical  allowance  list  (AMAL)  determines  the  minimum 
maintenance  quantity  of  medical  equipment  and  consumables  for  the  Navy  fleet  and  Fleet 
Marine  Force  (FMF).  The  authorized  quantities  for  the  line  items  must  support  60  days  of 
supply  to  perform  the  ROC  of  a  ship,  submarine,  squadron  or  FMF  unit.  The  supply 
source  for  the  AMAL  is  the  federal  supply  system  (DON,  1993).  The  Naval  Medical 
Logistics  Command  (NMLC),  designated  by  United  States  Fleet  Forces  Command 
(USFFC),  executes  the  management  of  the  AMAL  in  support  of  Naval  Operating  Forces 
worldwide  and  the  procurement  support  for  the  Shipboard  Equipment  Replacement 
Program  (SERP)  among  its  vital  mission  functions  (DON,  2012). 
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The  changes  of  AMAL  items  that  impact  ship  services  (water,  electrical,  or 
sewage),  weight,  and  storage  requirements  require  approval  from  the  Naval  Sea  Systems 
Command  (NAVSEASYSCOM)  due  to  the  physical  space  constraints  and  power 
capacity — among  other  constraints — on  a  Navy  vessel,  in  particular  the  smaller  ships. 

The  change  request  must  also  include  the  size  requirements  (weight  and  cube),  quantity, 
and  justification.  The  approval  of  AMAL/ AD AL  revisions  is  executed  by  the  chief 
Bureau  of  Medicine  and  Surgery  (BUMED)  prior  to  the  fleet  distribution  (DON,  1993). 
The  Navy  Assemblage  Information  Logistics  System  (NAILS)  is  the  web  application 
used  to  access  the  AMAL  assemblage  and  provides  current  and  historical  AMAL 
information  for  the  Navy  operational  platforms.  The  portable  medical  equipment 
technologies  for  Navy  ships  are  contained  within  the  AMAL  equipment  and  consumables 
assemblage.  Appendix  D  displays  the  AMAL  equipment  category  containing  the  portable 
medical  technologies  for  the  CG,  LCS,  and  MCM. 

D.  AIR  AMBULANCE  MEDICAL  EQUIPMENT  SET 

The  air  ambulance  (AA)  medical  equipment  set  (MES)  is  the  standard  set  of 
medical  equipment  issued  to  AA  units.  The  AA  MES  line  item  number  (LIN)  is  M29213 
and  its  unit  assemblage  Code  (UAC)  is  UA257B.  The  basis  of  issue  is  one  MES  per 
aircraft.  The  list  is  managed  by  the  U.S.  Army  Medical  Materiel  Agency  (USAMMA)  at 
Ft.  Detrick,  MD  and  is  available  on  the  USAMMA  Medical  Services  Information 
Logistics  System  (MEDSILS)  webpage  (USAMMA,  2014).  The  full  MES  2010  UA  list 
with  pictures  and  a  component  hand-receipt  are  also  available  on  the  Logistics 
Information  Warehouse  (LIW)  medical  sets,  kits,  and  outfits  (SKO)  webpage.  A  list  of 
the  MES  2010  durable  and  non-expendable  items  is  provided  in  Appendix  E. 

The  MES  includes  all  durable  medical  equipment  such  the  ventilator,  intravenous 
infusion  pump,  defibrillator,  and  vital  signs  monitor.  It  also  includes  expendable  items 
such  as  gauze,  bandages,  and  tape  to  provide  limited  resupply  to  the  combat  medic.  The 
assemblage  functional  description  states  the  “set  contains  medical  supplies  and 
equipment  to  treat,  sustain  and  prepare  casualties/patients  for  aeromedical 
evacuation. .  .[and]  contains  medical  materiel  for  the  intended  initial  72  hours  of  sustained 
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combat  operation”  (USAMMA,  2014b).  Since  this  study  focuses  on  providing 
recommendations  for  future  medical  devices  for  sickbays  and  helicopters,  emphasis  will 
be  placed  on  evaluating  the  current  status  of  MES  AA  portable  medical  electronic 
devices  in  Chapter  IV.  In  order  to  provide  relevant  recommendations  for  future  medical 
devices,  it  is  important  to  first  address  current  capability  gaps  and  redundancies  in  both 
the  MES  and  AMAL. 

Since  aeromedical  assets  sometimes  have  medical  systems  like  oxygen  generation 
and  suction  integrated  into  the  airframe,  it  is  important  to  review  literature  regarding 
requirements,  capabilities,  and  limitations  of  the  aircraft  and  medical  devices.  The 
following  section  provides  an  overview  of  Army  AE  requirements  development  and 
discusses  and  the  current  status  of  Army  AE  in  the  acquisition  system.  It  also  summarizes 
several  studies  aimed  at  improving  en  route  care  and  addresses  some  of  the  inherent 
challenges  of  treating  patients  in  a  helicopter  environment. 

E.  REQUIREMENTS  FOR  MEDEVAC  HELICOPTERS  AND  MEDICAL 
EQUIPMENT 

Army  MEDEVAC  helicopters  and  onboard  medical  equipment  are  procured 
through  the  Integrated  Defense  Acquisition,  Technology,  and  Logistics  Life  Cycle 
Management  System,  which  “[transforms]  validated  capability  requirements  into  material 
capability  solutions”  (DAU,  2014).  The  Acquisition  System  is  one  of  three  major  DOD 
processes  and  decision  support  systems  the  AMEDD,  in  coordination  with  Program 
Executive  Office  (PEO)  Aviation,  leverages  to  ensure  the  right  capabilities  are  delivered 
to  the  warfighter.  As  shown  in  figure  10,  the  Defense  Acquisition  University  (2014) 
states, 

JCIDS  (capability  requirements  and  non-materiel  solutions),  Defense 
Acquisition  System  (materiel  solutions),  and  PPBE  (resources)  are  three 
key  processes  in  DOD  which  must  work  in  concert  to  ensure  consistent 
decision  making  while  delivering  timely  and  cost  effective  capability 
solutions  to  the  warfighters. 
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is  Essential 


Figure  10.  Three  Major  Decision  Support  Systems 
(from  Defense  Acquisition  University  [DAU],  2010) 


Since  the  first  requirements  for  AE  helicopters  were  written,  capability  developers 
and  acquisition  professionals  have  had  the  challenge  of  integrating  medical  capabilities 
into  aviation  assets  to  perform  a  medical  mission.  These  challenges  were  exacerbated  by 
the  fact  that  until  recently,  the  AMEDD  did  not  have  acquisition  trained  officers  to  work 
with  PEO  Aviation  to  ensure  the  needs  of  the  warfighter  were  integrated  into  AE 
systems.  The  absence  of  acquisition  trained  officers  with  backgrounds  in  aviation  and 
medicine  placed  AE  at  a  disadvantage  when  competing  for  resources  (MEPD,  2014a,  p. 
21).  Without  the  proper  training,  officers  would  be  unprepared  to  effectively  interact  with 
TCM-L,  the  Utility  Program  manager,  and  manage  requirements  in  the  Data  Object 
Oriented  Repository  System  (DOORS). 

Since  AE  represents  one  third  of  the  utility  fleet,  the  Army  began  to  train  and 
educate  officers  in  acquisition  to  ensure  “AMEDD  requirements  are  adequately 
documented,  funded,  and  resourced”  (MEPD,  2014a,  p.  21).  As  the  AMEDD  and  PEO 
Aviation  move  forward  in  developing  a  shared  capabilities  development  and  integration 
plan,  growing  acquisition  experts  within  the  AE  community  who  can  articulate 
MEDEVAC  capability  needs  will  be  vital.  The  Aeromedical  Evacuation  Campaign  Plan 
2020  outlines  the  current  status  of  AE  in  the  JCIDS  process  (MEPD,  2014c): 
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No  formal  JCIDS  requirements  documents  exist  which  define  the  aircraft 
or  MEP  requirements  for  AE  platforms.  All  of  the  current  requirements 
were  generated  prior  to  formalizing  the  JCIDS  process  and  have  not  been 
converted  or  officially  ‘grandfathered’.  This  creates  funding  challenges 
within  the  POM  process  and  difficulties  in  changing  or  updating  specific 
requirements.  Given  the  ambiguity  of  the  VCSA  Charter  with  respect  to 
specific  capabilities  development  responsibilities,  and  the  absence  of  a 
shared  (Aviation/Medical)  formal  capabilities  development  and  integration 
plan,  AE  requirements  have  not  been  captured  within  any  formal  JCIDS 
documents  (e.g.,  Capability  Development  Document  (CDD),  Capability 
Production  Document  (CPD))  and  a  clearly  defined  process  for  shared 
capability  development  does  not  exist.  As  a  result,  AE  capability 
development  and  improvement  remains  complicated  and  problematic. 

Preplanned  Product  Improvement  (P3I)  responsibilities  and  the  conduct  of 
RDT&E  remain  ad  hoc  and  apportioned  without  an  approved  process  and 
JCIDS  reference  documents.  An  IPAT  has  been  directed  within  the  AE 
ICDT  to  conduct  a  Capability  Based  Assessment  (CBA)  that  will  be 
developed  before  December  2014.  This  CBA  will  drive  the  development 
of  the  Initial  Capabilities  Document  (ICD),  which  in  turn  will  drive  a 
CDD.  Upon  approval,  this  will  establish  a  program  of  record  with  entry  at 
Milestone  B.  (p.  14) 

Establishing  a  MEDEVAC  product  office  was  a  critical  step  toward  ensuring  AE 
crewmembers  and  the  warfighter  continue  to  have  the  best  equipment  possible  for 
evacuating  the  wounded.  APM  MEDEVAC  was  established  in  2007,  a  few  years  after  the 
UH-60  A&L  Product  Office  was  stood  up  in  October  2004  (Bledsoe,  2013).  Then  in 
2012,  Product  Directorate  MEDEVAC  was  created,  bringing  MEDEVAC  a  step  closer  to 
attaining  autonomous  funding  capabilities  (D.W.  Creech,  personal  communication,  June 
19,  2014).  As  the  Acquisition,  JCIDS,  and  PPBE  processes  have  evolved  through  the 
years,  many  questions  have  been  raised  about  funding  and  budget  responsibilities 
between  the  AMEDD  and  Army  Aviation.  The  AMEDD  has  been  trying  to  modernize  its 
AE  Black  Hawks,  which  are  some  of  the  oldest  in  the  Army  fleet  according  to  Whitcomb 
(2011,  p.  232).  However,  the  AMEDD  has  struggled  with  upgrading  its  MEDEVAC 
helicopters  because  they  have  had  to  compete  for  resources  within  the  aviation 
community,  which  does  not  share  the  mission  and  vision  of  the  AMEDD.  Many  of  these 
funding  and  budget  questions  were  addressed  in  a  recent  update  of  the  Army  Medical 
Material  Acquisition  Policy  (AR  40-60),  which  the  AE  Campaign  Plan  2020 
summarizes: 
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Revisions  to  AR  40-60  clarify  funding  and  budgetary  responsibilities 
between  the  AMEDD  and  Army  Aviation.  In  short,  Medical  Research  and 
Materiel  Command  (MRMC)  are  responsible  for  medical  materiel 
development  while  Program  Executive  Office  (PEO)  Aviation  is 
responsible  for  integration  (as  per  VCSA  Charter).  Procurement 
responsibilities  vary  but  essentially,  procurement  within  a  production 
MEDEVAC  aircraft  is  the  responsibility  of  the  AMEDD  through  PEO 
Aviation  while  procurement  of  Mission  Equipment  Package  (MEP)  items 
for  use  in  non-production  MEDEVAC  aircraft  is  the  responsibility  of 
MEDCOM  through  the  MRMC.  (HQD A,  2014a) 

The  clarification  of  funding  and  budgetary  responsibilities  published  in  AR  40-60 
have  been  crucial  to  the  current  effort  in  updating  requirements  for  MEDEVAC  aircraft 
and  its  medical  equipment  and  systems.  The  Army  Aviation  procurement  strategy  for 
utility  helicopters  has  been  another  challenge  for  Army  AE.  Similar  in  some  respects  to 
the  DOD’s  F-35  program,  the  Army  has  used  one  program  and  one  platform  to  fulfill 
multiple  mission  requirements.  The  Army  has  experienced  great  success  using  utility 
helicopters  for  medical  purposes;  however,  recent  lessons  learned  from  the  F-35  program 
suggest  another  procurement  strategy  might  be  more  effective.  Although  using  a  common 
medium  lift  platform  may  seem  to  make  more  sense  from  a  logistics  perspective  (e.g., 
personnel  costs,  training  costs,  spare  parts  and  supply  chain  management  costs),  a  panel 
of  acquisition  experts  advising  the  Army  future  vertical  lift  (FVL)  initiative  submitted 
that  “splitting]  [a]  program  into  manageable  pieces  . . .  [and]  “developing  a  different 
aircraft  for  each  set  of  mission  requirement^]”  may  be  a  better  solution  than  trying  to 
meet  everyone’s  needs  with  a  “single  mega-program”  (Freedberg,  2014a).  Establishing  a 
MEDEVAC  program  of  record  would  split  the  PM-Utility  office  into  more  manageable 
pieces  and  enable  the  AMEDD,  in  cooperation  with  PEO  Aviation  to  more  effectively 
develop  systems  that  meet  user’s  needs. 

A  review  of  current  acquisition  trends  and  initiatives  confirms  that  a  MEDEVAC 
program  of  record  would  be  in  line  with  the  strategic  goals  of  the  Office  of  the  Under 
Secretary  of  Defense  for  Acquisition,  Technology  and  Logistics  (OUSD  [AT&L]).  A 
MEDEVAC  program  of  record  would  match  strategic  acquisition  goals  because  this 
“split-approach”  would  enable  a  program  manager  to  more  effectively  address  the  diverse 
requirements  of  the  mission  (Freedberg,  2014a).  Medical  helicopters  have  different 
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requirements  than  standard  utility  helicopters  used  for  moving  soldiers  and  equipment.  A 
MEDEVAC  program  manager  that  is  familiar  with  the  medical  mission  and  how  medical 
systems  and  devices  integrate  is  critical  to  managing  a  program  to  meet  cost,  schedule, 
and  performance  objectives. 

A  MEDEVAC  program  of  record  with  an  acquisition  trained  aeromedical 
evacuation  PM  would  also  align  with  OUSD  (AT&L)  strategic  objectives  because  she 
could  effectively  “employ  a  modular  open  systems  approach  to  design  for  affordable 
change,  enable  evolutionary  acquisition,  and  rapidly  field  affordable  systems  that  are 
interoperable”  (OUSD[AT&L],  2013,  p.  79).  An  acquisition  officer  with  a  medical  and 
aviation  background  would  be  best  suited  for  this  position  because  she  has  a  thorough 
understanding  of  how  the  aircraft  interfaces  with  medical  systems.  An  AE  acquisition 
officer  is  also  knowledgeable  about  what  systems  need  to  be  interoperable  and  how  to 
integrate  medical  systems  in  an  aviation  environment.  Implementing  common  standards 
in  software  and  product  interfaces  requires  an  intimate  knowledge  of  both  medical  and 
aviation  systems. 

As  shown  in  Figure  11,  open  architecture  has  many  benefits  and  has  been  very 
successful  in  the  personal  computer  industry  and  in  some  DOD  systems  such  as  the 
Virginia  class  submarine  program  (GAO,  2013,  p.  10).  Additionally,  the  GAO  (2014) 
reported  the  Air  Force’s  Military  Global  Positioning  System  User  Equipment  and  KC-46 
Tanker  Modernization  program’s  use  of  open  systems  architecture  (OSA)  and  effective 
management  of  technical  data  rights  resulted  in  increased  competition  and  reduced  costs 
over  the  program’s  life  cycle  (p.25).  Open  systems  architecture  is  also  a  key  tenet  of  the 
Better  Buying  Power  3.0  initiative  to  “Incentivize  Innovation  in  Industry  and 
Government”  (DOD,  2014,  p.6).  This  initiative  emphasizes  the  importance  of  ensuring 
our  systems  are  “modular”  and  that  the  “government  is  in  a  position  to  control  all  the 
relevant  interfaces  so  that  competitors  have  the  opportunity  [to]  win  their  way  into  our 
programs”  (DOD,  2014,  p.  6).  In  considering  all  the  benefits  of  the  open  systems 
approach,  it  is  highly  advisable  this  method  is  used  even  if  it  is  not  possible  to  establish  a 
MEDEVAC  program  of  record.  Unfortunately,  this  approach  might  not  be  possible  as  a 
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product  office  within  the  Utility  Helicopter  Project  Office  unless  PEO  Aviation  adopts 
open  system  architecture  as  an  organization. 


Benefits  of  an  Open  Systems  Approach 
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Figure  11.  Benefits  of  an  Open  Systems  Approach  (from  Government 
Accountability  Office  [GAO],  2013,  p.  2) 
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Another  unfortunate  reality  of  acquisition  reform  and  adopting  new  acquisition 
strategies  is  that  the  military  has  a  history  of  what  some,  in  the  organizational  behavior 
field  of  study,  might  call  a  “strong  culture”  that  has  become  a  “barrier  to  change” 
(Robbins  &  Judge,  2012,  p.  222).  Such  was  the  frustration  of  former  Secretary  of  Defense 
Robert  Gates  (2014)  when  he  wrote, 

The  difficulty  in  getting  the  Pentagon  to  focus  on  the  wars  we  were  in  and 
to  support  the  commanders  and  the  troops  in  the  fight  left  a  very  bad  taste 
in  my  mouth.  People  at  lower  levels  had  good  ideas,  but  they  had  an 
impossible  task  in  breaking  through  the  bureaucracy,  being  heard,  and 
being  taken  seriously.  The  military  too  often  stifled  younger  officers,  and 
sometimes  more  senior  ones,  who  challenged  current  practices.  In  a 
speech  I  gave  to  Air  Force  personnel  a  few  days  after  I  established  the  ISR 
task  force,  I  made  it  clear  that  I  encouraged  cultural  change  in  the  services, 
unorthodox  thinking,  and  respectful  dissent.  I  spoke  of  earlier  Air  Force 
reformers  and  the  institutional  hostility  and  bureaucratic  resistance  they 
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had  faced.  I  asked  the  midlevel  officers  in  the  audience  to  rethink  how 
their  service  was  organized,  manned,  and  equipped.  I  repeated  my  concern 
that  “our  services  are  still  not  moving  aggressively  in  wartime  to  provide 
resources  needed  now  on  the  battlefield.”  In  a  line  about  ISR  that  I 
penciled  in  on  my  way  to  the  speech,  I  said,  “Because  people  were  stuck 
in  old  ways  of  doing  business,  it’s  been  like  pulling  teeth.”. . .  In  order  to 
succeed  in  the  asymmetric  battlefields  of  the  twenty-first  century — the 
dominant  combat  environment  in  the  decades  to  come,  in  my  view — our 
Army  will  require  leaders  of  uncommon  agility,  resourcefulness,  and 
imagination;  leaders  willing  and  able  to  think  and  act  creatively  and 
decisively  in  a  different  kind  of  world,  in  a  different  kind  of  conflict  than 
we  have  prepared  for  for  the  last  six  decades.  . . .  One  thing  will  remain  the 
same.  We  will  still  need  men  and  women  in  uniform  to  call  things  as  they 
see  them  and  tell  their  subordinates  and  superiors  alike  what  they  need  to 
hear,  not  what  they  want  to  hear.  ...  If  as  an  officer — listen  to  me  very 
carefully — if  as  an  officer  you  don’t  tell  blunt  truths  or  create  an 
environment  where  candor  is  encouraged,  then  you’ve  done  yourself  and 
the  institution  a  disservice,  (p.  133) 

Overcoming  cultural  barriers  to  change  in  the  DOD  acquisition  system  will  require  strong 
leadership  with  the  technical  expertise  and  experience  required  to  manage  complex 
systems  and  develop  lean  processes  for  fielding  equipment  when  it  is  needed  on  the 
battlefield.  To  succeed,  the  acquisition  community  must  become  an  “incubator  of 
leadership”  (Kotter,  2012,  p.  174).  In  other  words,  the  organization  needs  to  place  its 
leaders  in  positions  of  responsibility  and  encourage  them  to  lead  so  they  can  learn  and 
reach  their  full  potential. 

In  addition  to  leadership  development,  leading  experts  in  organizational  change 
Kotter  and  Schlesinger  (2008)  proposed  that  successful  organizational  change  efforts 
always  involve  a  skillful  application  of  a  number  of  strategies  that  are  tailored  to  the 
types  of  resistance  (p.  132).  Therefore,  skilled  acquisition  leaders  with  various 
approaches  to  manage  resistance  to  change  can  break  through  the  strong  cultural  barriers 
present  in  the  DOD.  Kotter  (2007)  also  noted  that  successful  change  processes  go  through 
a  series  of  phases  that  usually  require  a  significant  amount  of  time  and  any  mistake  along 
the  way  can  have  a  devastating  impact  on  the  change  effort  (p.  97).  If  acquisition  leaders 
are  familiar  with  Kotter’ s  change  process  stages  and  understand  the  importance  of  not 
skipping  steps,  they  will  be  more  effective  at  leading  programs  in  a  rapidly  changing 
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knowledge  and  experience  can  only  be  so  effective  with  multiple  layers  of  bureaucracy 
above  them. 

Currently,  the  product  office  for  the  592  Black  Hawk  MEDEVAC  fleet  competes 
for  resources  within  the  Utility  Helicopter  Project  Office.  The  AMEDD  and  Army 
Aviation  have  a  shared  responsibility  to  provide  helicopters  to  accomplish  the  AE 
medical  mission.  According  to  Whitcomb,  modernization  of  the  Active  Army 
MEDEVAC  fleet  has  also  been  difficult  because  newly  procured  aircraft  have  sometimes 
been  diverted  to  Army  National  Guard  (ARNG)  units  due  to  the  legislative  earmarks  of 
senators  (2011,  p.  232).  While  procurement  of  MEDEVAC  helicopters  for  ARNG  units 
has  been  a  vital  asset  to  the  war  on  terror,  it  has  also  impeded  modernization  of  the  active 
duty  fleet. 

Adding  to  the  complexity  of  aviation  medical  materiel  procurement,  MEDEVAC 
units  are  provided  Medical  Equipment  Sets  through  PM  Medical  Support  Systems 
(USAMMDA)  and  PM  Medical  Devices  (USAMMA)  at  Fort  Detrick,  MD  (see 
Appendices  E  and  F).  The  medical  evacuation  package,  a  group  of  subsystems  and 
equipment  for  AE  helicopters,  is  managed  by  the  PjM  MEDEVAC  MEP  (USAMMA). 
According  to  the  USAMMA  webpage,  PjM  MEDEDEVAC  MEP  was  established  in 
2010  after  “the  Office  of  the  Surgeon  General  (OTSG)  of  the  Army  directed  the  Medical 
Research  and  Materiel  Command  (MRMC)  to  become  the  funding  source  for  a  Project 
Management  Office  dedicated  to  management  of  the  mission  equipment  package  for 
MEDEVAC”  (USAMMA,  2014b). 

With  so  many  stakeholders  involved  in  AE  Acquisition,  identifying  actual  user 
needs  and  translating  them  into  requirements  for  AE  systems  has  proven  to  be  difficult. 
The  procurement  of  the  HH-60M  adopted  many  of  the  medical  systems  from  the  UH- 
60Q  model  Black  Hawk  (see  Figure  12).  The  MEDEVAC  Project  Office’s  Lesson’s 
Learned  summary  states  the  requirements  for  the  HH  design  were  nested  with  doctrine 
when  the  helicopter  was  first  fielded  20  years  ago;  however,  “today,  we  are  out  of  sync” 
(P.  B.  Anderson,  personal  communication,  June  19,  2014). 
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Figure  12.  UH-60Q  Black  Hawk  (from  Anderson,  2013) 


Since  the  original  UH-60A  Black  Hawk  Mission  Need  for  Production  MN  (P) 
document  was  published  in  1979,  several  capability  gaps  and  potential  improvements 
have  been  identified  through  MEDEVAC  requirements  working  groups  (see  Appendices 
G  and  H).  However,  upgrades  and  improvements  have  been  fragmented  and  not 
performed  uniformly  across  the  MEDEVAC  fleet.  The  Army  has  had  to  prioritize 
upgrades  due  to  fleet  size  and  budget  constraint,  which  has  been  one  of  the  main 
contributing  factors  to  the  current  fleet  composed  of  four  Black  Hawk  configurations. 
Appendices  I,  J,  and  K  contain  the  MEDEVAC  mission  requirements  matrices  for  the 
UH-60A/L,  HH-60L,  and  HH-60M  dated  June  19,  2014. 

In  2009,  the  MEDEVAC  Project  Office  began  a  study  to  solicit  feedback  from 
MEDEVAC  aircrews  to  find  out  what  the  users  thought  of  fielded  systems.  During  the 
study,  representatives  from  PD  MEDEVAC  conducted  site  visits,  pre-deployment 
screenings  and  post-deployment  After  Action  Reviews  (AARs).  The  project  office 
representatives  visited  55  different  locations,  40  of  which  were  compiled  in  a  lessons 
learned  database.  Then  in  2013,  PD  MEDEVAC  launched  a  new  data  collection  effort  for 
this  study  by  conducting  an  online  survey  via  Army  Knowledge  Online  (AKO).  The 
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product  office  collected  81  online  surveys  to  include  in  their  lessons-learned  database. 

PD  MEDEVAC  analyzed  the  four  years  of  data  and  made  the  following  observations: 

1 .  The  current  HH  configuration  of  the  Black  Hawk  “is  not  suitable  for  the  90% 
mission,”  which  is  a  point-of-injury  (POI)  pickup  of  two  patients  or  less. 

2.  The  current  requirement  for  the  HH  Black  Hawk  “focuses  on  a  less  than  5% 
solution  (six  litters),  so  95%  of  the  time  the  requirement  doesn’t  nest  with  the  need”  (see 
Figure  13). 

3.  The  Interim  MEDEVAC  Mission  Support  System  (IMMSS)  “inherits  many  of 
the  same  flaws”  of  the  HH  configuration  because  it  was  designed  to  be  “like”  the  HH 
electromechanical  litter  lift  system  (see  Appendix  L). 

In  response  to  the  MEDEVAC  Project  Office  Study,  the  U.S.  Army  Aviation 
Research  Laboratory  (USAAARL)  conducted  the  AE  En  route  Critical  Care  Validation 
Study  (AE2C2VS)  to  “evaluate  the  adequacy  of  space  available  for  care  providers  to 
perform  advanced  medical  treatment  scenarios  on  simulated  critical  care  patients 
(manikins)  in  existing  medical  evacuation  (MEDEVAC)  aircraft”  (D.W.  Creech,  personal 
communication,  September  29,  2014).  The  results  of  these  studies  will  provide  the 
qualitative  and  quantitative  data  necessary  for  MEPD  as  the  AE  Doctrine,  Organization, 
Training,  Materiel,  Leadership  and  Education,  Personnel,  Facilities  and  Policy 
(DOTmLPF-P)  manager  to  collaborate  with  Army  Aviation  in  developing  modem 
requirements  documents  for  existing  AE  helicopters. 
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Figure  13.  HH-60M  Litter  Lift  System  (from  Creech,  2011) 


1.  Medical  Capabilities  and  Limitations 

In  conducting  a  review  of  literature  about  medical  devices  in  an  AE  environment, 
it  is  important  to  address  some  of  the  MEDEVAC  mission  equipment  package  (MEP) 
items  such  as  the  medical  interior,  advanced  medical  oxygen  generating  system 
(AMOGS),  and  integrated  suction.  As  noted  in  the  April  3,  2014  MEPD  Integrated 
Process  Action  Team  (IP AT)  meeting,  some  items  in  the  MEP  and  medical  equipment  set 
(MES)  are  interrelated  and  should  be  developed  together  (p.  1).  Co-developing  the  MEP 
and  MES  is  important  for  preventing  interoperability  issues  such  as  taking  care  not  to 
exceed  the  electric  power  capabilities  of  the  aircraft  with  carry-on  medical  devices.  The 
following  section  reviews  some  of  the  key  literature  and  recent  studies  about  medical 
capabilities  and  limitations  in  a  helicopter  AE  environment. 

a.  UH-60  Black  Hawk 

The  Black  Hawk  litter  lift  system  is  one  of  many  capabilities  that  have  been 
identified  as  needing  further  development  for  future  AE  platforms.  Because  patient  care 
in-flight  is  greatly  influenced  by  the  aviation  environment  and  the  medical  resources 
available,  it  is  important  that  the  capabilities  of  future  platforms  are  developed  to  better 
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suit  the  needs  of  users  in  their  operational  environment.  In  developing  future 
configurations,  interoperability  and  compact  medical  equipment  capabilities  will  be 
among  the  most  important  key  performance  parameters  (KPPs).  Because  one  of  the  key 
limiting  factors  in  the  AE  environment  is  space,  transport  medical  equipment  must  often 
sacrifice  important  features  to  be  more  compact  and  portable.  Hurd  et  al.  (2002) 
accurately  described  this  tradeoff: 

Restriction  in  cabin  space  and  the  standard  safety  practice  of  restraining 
personnel  and  equipment  makes  moving  around  the  aircraft  interior 
awkward,  especially  during  emergency  situations.  Because  aeromedical 
equipment  must  be  light,  durable,  and  field-hardened,  it  often  sacrifices 
precision  for  ease  of  application  and  ruggedness.  Although  usually  easy  to 
use,  the  equipment  itself  is  on  occasion  inaccurate  and  prone  to 
malfunction,  (p.  177) 

Finding  the  balance  between  optimal  medical  performance  and  space  constraints  to 
provide  the  highest  level  of  en  route  care  possible  is  an  equation  that  continues  to 
challenge  researchers  today. 

Today,  the  Army’s  PD  MEDEVAC  office  is  responsible  for  upgrading  all  Black 
Hawk  MEDEVAC  helicopters  so  the  fleet  has  the  same  digitized  capability  as  the  HH- 
60M  model  helicopter.  As  the  product  manager,  PD  MEDEVAC  is  currently  heading  the 
Standard  Advanced  MEDEVAC  Equipment  (SAME)  initiative  involving  multiple 
stakeholders,  such  as  Directorate  of  Combat  and  Doctrine  Development  (DCDD),  TCM- 
L,  MEPD,  Medical  Research  and  Material  Command  (MRMC),  and  the  Office  of  the 
Surgeon  General  (OTSG).  The  SAME  initiative  is  a  current  effort  to  “provide 
consolidated  aeromedical  capabilities  to  better  meet  the  MEDEVAC  mission”  (MEPD, 
2014b,  p.  8).  Part  of  this  effort  is  the  introduction  of  the  patient  handling  system  (PHS) 
called  the  Improved  MEDEVAC  Paramedic  and  Critical  Care  Transport  (IMPACCT). 
Although  IMPACCT  is  still  in  the  “early  stages  of  development,”  it  is  a  solution 
“focusing  on  the  needs  of  the  Critical  Care  Emergency  Medical  Technician-Paramedic 
(CCEMT-P)  and  En  route  Critical  Care  Nurse  (ECCN)  for  Point  of  Injury  (POI)  and 
Trauma  Transport,  with  the  capability  to  expand  to  4-6  patients  for  the  low  percentage  of 
missions  requiring  mass  casualty  support”  (MEPD,  2014c,  p.  8). 
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IMPACCT  is  one  initiative  that  is  being  used  to  consolidate  aeromedical 
capabilities  from  four  configurations  to  one  and  reduce  life-cycle  costs.  The  end-state  of 
the  SAME  initiative  is  for  the  Army  to  have  a  “fleet  of  MEDEVAC  aircraft  that  are  as 
much  the  SAME  as  possible”  (MEPD,  2014c,  p.  10).  Appendix  M  is  a  summary  of  the 
Standard  Advanced  MEDEVAC  Equipment  (SAME)  initiative,  and  Appendix  N  is  the 
MEDEVAC  roadmap. 

The  U.S.  Army  Aeromedical  Evacuation  En  route  Critical  Care  Validation  Study 
(AE2C2VS)  is  another  recent  collaborative  effort  involving  many  stakeholders  in  the  AE 
Enterprise.  Currently,  USAAARL,  MEPD,  and  the  United  States  Army  School  of 
Aviation  Medicine  (USASAM)  are  combining  efforts  to  study  the  capabilities  and 
limitations  of  the  UH-60  Black  Hawk  and  collect  data  for  developing  the  interior  of 
treatment  platforms.  The  purpose  of  this  “space”  or  “motion”  study  is  to  “identify 
treatment  capability  gaps  due  to  suspected  equipment  and  material  deficiencies  as  well  as 
those  created  by  the  addition  of  the  flight  paramedic  and  the  critical  care  nurse  to  the 
crew  of  the  current  air  ambulance  fleet”  (MEPD,  2014c,  p.  24). 

The  AE2C2VS  study  is  being  conducted  at  Fort  Rucker,  AL,  using  GoPro 
cameras  and  “XSENS”  sensor  suits  with  16  embedded  sensors  to  measure  various  sizes 
of  male  and  female  medics  while  performing  43  different  medical  tasks  in  various 
scenarios  and  configurations  of  the  Black  Hawk  (MEPD,  2014c,  p.  24).  The  data 
collected  will  help  identify  capability  gaps  and  form  requirements  for  current  and  future 
AE  platforms  and  patient  handling  systems.  The  study  will  also  help  determine  how  to 
maximize  the  amount  of  care  provided  and  show  the  limitations  of  patient  care  in  a  space 
constrained  environment.  The  preliminary  results  of  this  study  suggest  a  28  inch 
minimum  vertical  clearance  between  litter  stations  (14.5  inches  above  the  patient) 
facilitates  performance  of  all  medical  tasks  except  for  cardiopulmonary  resuscitation 
(CPR)  and  Special  Medical  Emergency  Evacuation  Device  (SMEED)  tasks  (D.W. 
Creech,  personal  communication,  September  30,  2014).  It  should  be  noted  these 
preliminary  results  are  from  the  latest  study  update.  Additional  female  medics  must  be 
evaluated  to  complete  the  final  report. 


28 


Multiple  stakeholders  in  the  AE  community  have  a  vested  interest  in  the  outcomes 
of  USAARL’s  studies.  As  an  MRMC  subordinate  command  located  at  Fort  Rucker,  AL, 

USAARL’s  research  programs  solve  medical  and  health-related  problems 
that  compromise  the  safety  or  deter  the  mission  performance  of  the  aviator 
and  Soldier.  The  laboratory  conducts  research  on  neurosensory  injury, 
retum-to-duty  standards  for  wounded  warriors,  and  equipment  for  the 
medical  evacuation  environment.  (USAMRMC,  2014b) 

The  following  are  some  are  some  of  the  core  stakeholders  in  the  AE  enterprise 
that  use  USAARL  studies  to  ensure  MEDEVAC  user  requirements  are  met: 

1 .  Medical  Evacuation  Proponency  Directorate  (MEPD) — “represents  the 
AMEDD  and  TSG  and  facilitates  DOTMLPF  actions  on  matters  pertaining  to  the 
strategic  DoD  directed  aeromedical  evacuation  ‘function’  (MEPD,  2014a,  p.  12).  MEPD 
coordinates  and  disseminates  information  among  all  MEDEVAC  core  stakeholders  and 
works  with  Army  aviation  to  ensure  the  medical  mission  is  effectively  accomplished  with 
aviation  assets. 

1 .  PD  MEDEVAC — program  management  of  the  HH-60L/M  medical 
evacuation  helicopter,  medical  equipment  package  (MEP),  and  product 
sustainment  of  legacy  UH-60A/L  MEP. 

2.  PjM  MEDEVAC  MEP  manages  the  medical  mission  equipment  package 
(M-MEP). 

3.  USAMMA  Medical  Devices  manages  the  medical  components  of  the 
Medical  Equipment  Set  (MES). 

4.  U.S.  Army  Medical  Material  Development  Activity  (USAMMDA) 
manages  the  MES. 

5.  Directorate  of  Combat  and  Doctrine  Development  (DCDD)  is  responsible 
for  capability  development,  integration  and  requirements  determination. 

These  organizations  represent  some  of  the  main  stakeholders  that  have  a 
significant  role  in  fielding  systems  that  meet  the  needs  and  requirements  of  the 
warfighter.  There  are  also  very  influential  MEDEVAC  enterprise  stakeholders  in 
companies  such  as  Whitney,  Bradley  and  Brown,  Inc.  (WBB),  Navigator  Development 
Group,  Inc.  and  within  academia.  The  MEPD  integrated  process  action  team  (IP AT) 
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contracted  WBB  to  facilitate  a  capabilities-based  assessment  that  will  drive  the 
development  of  an  initial  capabilities  document  (ICD)  with  the  goal  of  establishing  a 
MEDEVAC  program  of  record.  The  Navigator  Development  Group,  Inc.,  in  concert  with 
leading  academic  researchers,  has  published  numerous  highly  influential  reports  such  as 
the  2013  study  by  Bastian,  Fulton,  Mitchell,  Pollard,  and  Wilson  that  conducted  a 
capabilities-based  analysis  of  the  requirements  and  capabilities  of  Army  AE  units. 
Another  Navigator  Development  Group,  Inc.  study  that  will  be  published  next  spring  in 
Quality  Progress  (Fulton,  Bastian,  and  Wilson,  in  press)  provides  a  case  study  for 
“practicing  quality  professionals”  on  how  Design  for  Six  Sigma  (DFSS)  is  being  used  in 
the  design  process  of  the  future  vertical  lift  (FVL)  MEDEVAC  aircraft.  Using  the  DFSS 
design  process,  the  study  will  show  how  a  Quality  Function  Deployment  (QFD)  “House 
of  Quality”  can  be  used  for  the  interior  design  of  MEDEVAC  aircraft  and  demonstrate 
how  this  can  be  a  very  effective  way  to  translate  user  requirements  into  capabilities. 
Figure  14  depicts  an  example  House  of  Quality  similar  to  what  will  likely  be  used  in  this 
study. 


Figure  14.  Modified  House  of  Quality 
(from  Blanchard  &  Fabrycky,  2011,  p.  84) 
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Other  studies  from  AE  providers  around  the  world  have  emphasized  the 
importance  of  the  capabilities  and  limitations  of  medical  equipment  on  board  medical 
aircraft.  For  example,  a  2006  study  found  that  the  current  transport  ventilators 

often  lack  features  present  on  larger  ground-based  systems  such  as 
expanded  options  for  ventilatory  modes,  options  for  patterns  of  inspiratory 
flow,  ability  to  provide  higher  levels  of  [Positive  End  Expiratory  Pressure] 
(PEEP),  and  ability  to  reliably  ventilate  patients  with  poor  lung 
compliance  requiring  high  inspiratory  pressures.  (Turka,  Sener,  Tugcu,  & 
Pauldine,  2006,  p.  587) 

Studies  such  as  this  underscore  the  importance  of  interoperability  in  future  medical 
equipment  and  designing  systems  that  can  stay  with  patients  from  the  initial  point  of  care 
to  a  dedicated  trauma  center.  Ultimately,  interoperable  systems  will  reduce  the  workload 
placed  on  physicians  and  en  route  care  providers  because  they  will  no  longer  have  to 
anticipate  differences  in  performance  characteristics  of  hospital  and  transport  medical 
systems. 

b.  UH-72  Lakota 

The  Lakota  LUH-72A  is  the  military  variant  of  the  Eurocopter  EC- 145.  Recent 
literature  published  on  the  Lakota  found  that  not  only  does  a  piece  of  medical  equipment 
have  to  be  compact  to  be  effective  in  AE,  but  also  important  is  the  overall  layout,  and  the 
position  of  the  patient  and  the  medical  equipment  (Csaky,  2014,  p.  30).  Csaky  (2014) 
investigated  four  Helicopter  Emergency  Medical  Services  (HEMS)  providers’  methods 
for  developing  configurations  for  their  missions  and  found  that  they  used  some  distinct 
approaches  (p.  30).  Omge  of  Canada,  who  flies  the  Agusta  Westland  AW139  helicopter, 
decided  to  look  at  the  best  practices  of  other  HEMS  providers  to  determine  how  to  best 
configure  their  helicopter  (see  Figures  15  and  16).  DRF  Luftrettung  and  AD  AC 
Luftrettung  of  Germany  used  a  different  approach  to  determine  the  configuration  for  their 
EC145s  (see  Figure  17).  The  German  HEMS  providers  chose  to  look  at  their  existing 
interiors  and  then  come  up  with  a  completely  new  configuration. 
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Figure  15.  Omge  AW139  Forward-Facing  View  (from  Csaky,  2014,  p.  30) 


LP12  monitor  mounting 
bracket.  The  monitor  can 
also  be  mounted  on  toe 
stretcher  bridge. 


D  oxygen  cylinders  are 
stored  either  on  toe 
stretcher  bridge,  or  in 
a  bracket  behi  nd  toe 
forward-facing  right  seat. 


Two  infusion  pumps  and 
an  LTV  1200  ventilator  are 
mounted  on  the  bridge. 
They  can  also  be  i  nstalled 
on  the  stretcher  or  bridge 
receiver  plate. 


Figure  16.  Ornge’s  AW139  Interior  Layout  (from  Csaky,  2014,  p.  30) 
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Vacuum  pump 


MbriHatcr/hionta  Gascydindas 


Figure  17.  EC  145  German  (DRF  Luftrettung)  HEMS  Configuration  (from 

Csaky,  2014,  p.  32) 

The  German  HEMS  began  with  a  space  study  conducted  by  Weig,  Niedermeier, 
Gehr,  and  Prueckner  (2012)  in  which  medical  teams  were  video  recorded  performing 
medical  tasks  in  the  EC145  (Csaky,  2014,  p.  32;  Weig  et  al.,  2012).  The  study  analyzed 
the  video  to  look  for  “awkward  ergonomics”  and  used  the  results  in  a  “practical  design 
project”  to  develop  a  “new  generation”  medical  interior  with  a  local  HEMS  manufacturer 
(Csaky,  2014,  p.  32;  Weig  et  al.,  2012).  Similar  to  Omge,  the  Polish  HEMS  providers, 
Lotnicze  Pogotowie  Ratunkowe  (LPR),  needed  a  configuration  solution  that  would  meet 
the  needs  of  both  HEMS  and  transportation  missions.  So  LPR  conducted  a  “six-month 
design  phase,  using  full-size  mockups”  and  the  “cabin  design  was  developed  by  a  joint 
team  of  LPR  and  Aerolite  specialist,  fulfill[ing]  all  project  prerequisites”  (Csaky,  2014,  p. 
34).  Overall,  LPR  was  successful  in  developing  configurations  that  would  suit  the  needs 
of  its  missions  in  its  23  new  EC135s. 

Although  EC  135s  are  more  compact  than  the  EC  145,  and  significantly  smaller 
than  the  interior  of  a  Black  Hawk,  the  DOD  will  likely  save  a  great  amount  of  time  and 
money  by  utilizing  the  lessons  learned  from  these  studies  and  leveraging  commercial 
expertise.  Much  of  the  work  has  already  been  done  developing  fixed  elements  such  as  IV 
hooks,  window,  and  wall  rails  for  medical  devices,  as  well  as  the  devices  themselves,  so 
future  defense  AE  platforms  could  realize  significant  cost  savings  and  improve  safety  of 
both  patients  and  aircrew  by  implementing  lessons  learned  from  the  civilian  sector. 
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Fastening  straps  and  other  antiquated  securing  methods  for  medical  devices  are 
inefficient  and  present  a  safety  concern.  Undeniably,  one  of  the  main  limiting  factors  to 
upgrading  the  Army’s  AE  helicopters  to  match  the  capabilities  of  our  civilian 
counterparts  is  cost.  Upgrading  the  Army’s  MEDEVAC  Black  Hawk  fleet  of  592 
helicopters  and  78  Lakotas  is  a  much  more  costly  endeavor  than  any  civilian  agency, 
most  of  whom  have  25  or  fewer  aircraft  (P.  B.  Anderson,  personal  communication,  June 
19,  2014).  Also  challenging  is  the  DOD’s  unpredictable  fiscal  environment,  which  has 
led  decision-makers  to  move  most  of  the  Army’s  Lakota  fleet  to  Fort  Rucker,  AL,  for 
flight  training.  Constantly  changing  requirements  such  as  these  that  are  placed  on  the 
Army  further  complicate  the  decision-making  process  for  developers  working  to  upgrade 
current  capabilities  and  meet  the  needs  of  the  future. 

2.  Army  Aeromedical  Evacuation  Portable  Medical  Technology 

The  aviation  environment  presents  many  unique  challenges  for  medical 
equipment.  Medical  equipment  must  be  able  to  operate  in  a  constantly  vibrating 
environment,  in  a  large  range  of  temperatures,  and  meet  shock  resistance  specification. 
According  to  Eshelman  and  Cicek  (2012),  medical  carry-on  items  are  generally  expected 
be  able  to  operate  in  temperatures  from  0°C  (32°F)  to  49°C  (120°F;  pp.  17,  19).  To 
ensure  medical  equipment  can  operate  in  these  demanding  environments,  the  equipment 
must  conform  to  MIL-STD-810G  (DOD,  2008).  The  devices  also  must  conform  to 
Human  Engineering  specifications  (MIL-STD-1472G),  airworthiness  certification  criteria 
(MIL-HDBK-516B),  and  must  be  assessed  for  airworthiness  impact  in  accordance  with 
AR  70-62  HQDA,  2007a).  Lastly,  the  equipment  must  be  interoperable  with  all  aircraft 
systems  and  meet  MIL-STD-461F  electromagnetic  interference  requirements  (DOD, 
2007).  For  example,  when  a  pilot  keys  the  microphone  to  make  a  radio  call,  the  radio 
cannot  interfere  with  the  electrical  equipment  attached  to  a  patient.  Conversely,  medical 
equipment  attached  to  a  patient  cannot  interfere  with  aircraft  operations. 

Prior  to  any  piece  of  medical  equipment  being  approved  for  use  in  a  helicopter,  it 
must  undergo  testing  by  the  appropriate  personnel  at  the  U.S.  Army  Aviation  Research 
Lab  (USAARL).  The  1989  USAARL  research  report  titled  A  Survey  of  U.S.  Army 
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Aeromedical  Equipment  (Mitchell  &  Adams,  1989)  is  an  example  of  literature  published 
to  discuss  compatibility  issues  of  medical  equipment  in  a  helicopter  environment. 
Mitchell  and  Adams’  main  claim  in  the  1989  report  was  that  some  units  were  using 
medical  equipment  that  “may  not  be  suitable  for  use  onboard  helicopters”  (p.  807).  The 
authors  explained  that  most  medical  equipment  has  been  tested  by  the  U.S.  Air  Force  in  a 
fixed-wing  environment;  however,  helicopters  have  unique  requirements,  so  the  U.S. 
Army  began  a  program  to  evaluate  medical  equipment  for  use  in  helicopters.  This  study 
reported  the  results  of  the  1986  and  1987  surveys  that  detailed  the  use  of  medical 
evacuation  equipment  in  U.S.  Army  helicopters  and  compared  these  items  to  the  test 
results  of  the  Air  Force. 

In  1994,  another  USAARF  study  demonstrated  the  importance  of  testing  medical 
devices  according  to  the  appropriate  military  standards  prior  to  operating  in  a  helicopter 
environment  (Bruckart,  Ficina,  &  Quattlebaum,  1994).  The  USAARF  report  tested  34 
medical  devices,  including  defibrillators,  infusion  pumps,  ventilators,  vital-signs 
monitors,  and  infant  transport  incubators.  The  researchers  found  that  32%  of  the  devices 
tested  failed  at  least  one  environmental  test,  and  91%  failed  to  meet  electromagnetic 
interference  standards  (Bruckart  et  al.,  1994,  p.  1).  The  results  of  this  USAARF  study 
show  that  testing  medical  devices  in  the  harsh  helicopter  environment  is  critical  because 
the  failure  of  a  device  or  interference  with  the  aircraft  could  be  fatal  for  the  patient  or 
aircrew. 

F.  PREVIOUS  STUDIES 

The  previous  studies  discussed  are  the  afloat  medical  material  estimates  of  the 
authorized  medical  allowance  list  and  the  ongoing  Naval  Expeditionary  Health  Service 
Support  (NEHSS)  working  group  analysis. 

1.  AFLOAT  MEDICAL  MATERIAL  ESTIMATES  STUDY 

The  Naval  Health  Research  Center  (NHRC)  conducted  a  comprehensive  analysis 

of  the  AMAL  for  six  classes  of  ships  titled  Afloat  Medical  Material  Estimates:  Guided 

Missile  Cruisers,  Guided  Missile  Destroyers,  Guided  Missile  Frigates,  Fittoral  Combat 

Ships,  Mine  Countermeasure  Ships,  and  Patrol  Crafts  (Hopkins  et  al.,  2014).  The  study 
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conducted  by  Hopkins  et  al.  reviewed  the  capabilities  of  the  AMAL’s  assigned  to  these 
platforms.  The  goal  was  to  “enhance  standardization  across  the  fleet  to  joint  standards 
and  analyze  afloat  AMAL  deficiencies”  (Hopkins  et  al.,  2014,  p.  1). 

The  study  utilized  the  NHRC’s  modeling  and  simulation  expertise  to  evaluate  the 
AMALs  of  these  ships,  identify  capability  gaps,  and  enable  the  standardization  of 
medical  items  per  the  mandate  of  the  Assistant  Secretary  of  Defense,  Health  Affairs  that 
“directs  services  to  employ  efficiencies  where  feasible  in  the  medical  supply  chain  for 
clinically  appropriate  sets,  kits  and  outfits”  (Hopkins  et  al.,  2014,  p.  1).  The  Patient 
Condition  Occurrence  Frequency  (PCOF)  tool  was  among  the  casualty  estimation 
programs  that  developed  the  injury  and  illness  frequency  distribution  based  on  at-risk 
patient  populations  and  casualty  rates.  The  PCOF  provided  a  patient  stream  that  depicts  a 
range  of  International  Classification  of  Diseases,  9th  Revision  (ICD-9)  diagnostic  codes 
for  a  myriad  of  non-battle  injuries  (NBI),  diseases,  and  combat  injuries  (Hopkins  et  al., 
2014,  p.  3). 

The  study  employed  the  uniform  distribution  sampling  method  and  assessed  the 
AMAL  requirements  for  disease  and  injury,  mass  casualty,  women’s  health,  and 
norovirus-like  (NoV)  outbreak  scenario.  Table  1  shows  the  selected  AMALs  reviewed 
that  met  the  criteria  of  the  study.  The  study  reviewed  the  AMAL  categories  across  the 
identified  platforms  and  utilized  the  tenants  of  modernization,  redundancy,  clinical 
requirement,  and  standardization. 
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Table  1.  AMAL  Category  Reviewed  (after  Hopkins  et  al.,  2014) 


AMAL 

CATEGORY 

CG 

LCS 

MCM 

General  Medicine 

X 

X 

X 

Equipment 

X 

X 

Minor  Surgery 

X 

X 

Laboratory 

X 

X 

X 

Pharmacy 

X 

X 

First  Aid  Box 

X 

X 

X 

Mass  Casualty  Box 

X 

X 

X 

Battle  Dressing 

Station 

X 

X 

Jr.  HM  Response  Bag 

X 

IDC  Response  Bag 

X 

X 

X 

MSD  Common 

X 

The  results  of  the  study  included  minimal  changes  to  the  medical  equipment 
AMAL  category  of  the  CG,  LCS,  and  MCM,  and  emphasized  continued  standardization 
efforts  of  equipment  and  consumables  in  accordance  with  the  Office  of  the  Assistant 
Secretary  of  Defense  (Health  Affairs)  Medical  Logistics  Division  approved  items  to 
sustain  efficiencies.  The  central  management  of  the  smaller  AMAL  categories,  such  as 
battle  dressing  stations,  mass  casualty  boxes,  and  the  adaptation  to  one  emergency 
AMAL  for  these  platforms,  were  recommended  to  reduce  inventory  maintenance  and  also 
augment  standardization  (Hopkins  et  al.,  2014,  p.  25). 

2.  NAVAL  EXPEDITIONARY  HEALTH  SERVICE  SUPPORT 
WORKING  GROUP  ANALYSIS 

Another  ongoing  effort  is  the  Navy  Expeditionary  Health  Service  Support 
(NEHSS)  working  group  analysis  in  support  of  the  Joint  Capability  Integration  and 
Development  System  (JCIDS)  process  for  Navy  Medicine.  The  overall  objective  of 
NEHSS  is  to  “improve  patient  care  and  casualty  management  across  the  continuum  of 
care  in  and  from  the  Sea  base”  (WBB  Inc.,  2014).  A  current  CBA  was  conducted  to 
assess  and  identify  gaps  and  prioritize  methods  to  accomplish  the  NEHSS  functions  of 

human  performance,  health  surveillance,  preventive  medicine,  casualty  management, 
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patient  movement,  medical  logistics  command  and  control,  and  health  engagement 
operations  (WBB  Inc.,  2014).  Figure  18  is  a  graphical  representation  of  the  CBA  process 
as  taught  at  Navy  Medicine  Executive  Medical  Department  Enlisted  Course. 


Capabilities-Based  Assessment  Process 


$pONSO/f 

/cocomX 


Concept  Development 

•  Tasks 

•  Capabilities 

-  Attributes 

-  Metrics 

■  Concurrent  Development  of 
Scenarios 


IlEi/JS  A/JUf/Sl: 
Consider  alternative 
CONOPS 

—  Develop  and  assess  N 
materiel  approaches 

-  Determine  need  to  pursue 

materiel  alternatives 


Initial  Capabilities  Document 


I 


DOTmLPF-P  Change  Recommendation 


DCR 


Figure  18.  CBA  Process  (from  WBB  Inc.,  2014) 


The  CBA  identified  72  gaps  with  the  three  functional  areas  of  casualty 
management  and  patient  movement,  with  command  and  control  having  the  highest  levels 
of  risk  and  importance  to  improve  (WBB  Inc.,  2014).  Furthermore,  the  identified  gaps 
were  approved  and  validated  as  Navy  requirements  by  the  Navy  Capabilities  Board 
(NCB).  Ongoing  comprehensive  efforts  are  underway  for  the  completion  of  doctrine, 
organization,  training,  material,  leadership  and  education,  personnel,  facilities,  and  policy 
(DOTmLPF-P)  Change  Recommendation  (DCR).  The  inputs  for  the  DCR  are  collected 
from  USFFC,  NMLC,  BUMED,  OPNAV,  and  Headquarters,  U.S.  Marine  Corps 
(HQMC),  among  others  that  will  provide  NEHSS  solutions  integrated  throughout  Navy 
Medicine  in  support  of  the  JCIDS  process  (WBB  Inc.,  2014). 
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G.  SUMMARY 


This  literature  review  was  structured  by  grouping  concepts  that  were  found  to  be 
important  in  literature  published  about  medical  equipment.  We  first  summarized  the 
history  of  medical  equipment  in  aviation,  highlighting  important  themes  and  lessons 
learned  since  the  inception  of  using  portable  medical  technologies  in  practicing  modem 
medicine.  Next,  we  discussed  the  FHP  requirements  for  the  CG,  LCS,  and  MCM  and 
how  they  drive  the  medical  capabilities  of  these  platforms  dictated  by  the  ROC.  We 
included  a  discussion  of  the  AMAL  and  the  important  role  it  has  in  determining  what 
medical  technologies  are  required  on  Navy  ships.  Then  we  summarized  literature 
published  about  portable  medical  equipment  capabilities  in  Army  AE  aircraft.  Lastly,  we 
summarized  some  recent  literature  about  civilian  AE.  This  review  serves  as  the 
foundation  for  an  assessment  of  current  portable  medical  technologies  and  provides  a 
starting  point  for  recommending  future  medical  technologies  for  both  the  Army  and 
Navy. 
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III.  METHODOLOGY 


We  assessed  existing  portable  medical  equipment  capabilities  in  the  selected 
small  Navy  ships  and  Army  AE  aircraft  to  provide  recommendations  for  portable  medical 
technologies  in  the  next  15  to  20  years.  The  qualitative  methodology  used  in  this  study 
focused  on  similarities  and  interoperability  of  future  medical  technology  requirements  for 
these  two  distinct  operational  platforms.  Although  there  are  clear  differences  in  mission 
requirements  for  ships  and  AE  aircraft  -more  clinical  cases  on  ships  and  more  urgent 
patients  on  aircraft.  The  methodology  employed  in  this  study  sought  to  highlight 
opportunities  for  joint  capability  development  in  a  space-constrained  medical 
environment. 

This  study  was  initiated  with  a  CNO  inquiry  on  the  configuration  of  the  sick  bay 
of  the  future  and  was  sponsored  by  the  Acquisition  Research  Program  (ARP)  at  the  Naval 
Postgraduate  School  (NPS)  in  Monterey,  CA. 

The  study  began  by  conducting  a  literature  review  of  peer-reviewed  professional 
journals,  books,  articles,  websites,  and  other  electronic  media  and  other  library  resources. 
We  then  conducted  a  detailed  review  of  the  Navy  Force  Health  Protection  (FHP) 
requirements  for  the  cruiser,  destroyer,  and  littoral  combat  ship,  and  Army  AE 
requirements  for  the  Black  Hawk,  Lakota,  medical  equipment  set,  and  mission  equipment 
package. 

NHRC  provided  us  the  patient  condition  occurrence  frequency  (PCOF)  data  used 
for  the  comprehensive  afloat  AMAL  study.  We  analyzed  the  data  to  determine  the  most 
common  DNB1.  Additionally,  we  submitted  a  joint  trauma  registry  (JTR)  request  to  the 
Department  of  Defense  Joint  Trauma  Registry  to  determine  the  most  common  type  of 
injury  evacuated  to  a  role  111  hospital  during  OIF,  OEF,  and  OND. 

We  conducted  a  series  of  site  visits  beginning  with  U.S.  Fleet  Forces  Command 
(USFFC)  at  Norfolk,  VA.  We  discussed  sickbay  modernization  efforts  and  the  current 
medical  equipment  technologies  on  small  naval  vessels.  Next  we  visited  the  Project 
Manager  MEDEVAC  Medical  Evacuation  Package  (MEP)  U.S.  Army  Medical  Material 
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Agency  (USAMMA)  at  Fort  Detrick,  MD.  We  were  provided  an  orientation  brief  and 
data  about  the  USAMMA  medical  product  portfolio.  We  also  discussed  the  current 
medical  technologies  on  Army  aeromedical  helicopters  and  future  efforts  with  PM 
medical  devices  and  USAMMDA. 

The  next  site  visit  was  to  the  U.S.  Army  Product  Directorate  MEDEVAC  (PD 
MEDEVAC)  office  at  Redstone  Arsenal,  AL.  We  received  an  aircraft  orientation  brief  at 
Redstone  Army  Airfield,  which  included  a  thorough  discussion  of  the  mission  equipment 
package.  Following  the  brief,  we  met  with  the  MEDEVAC  product  director  and  assistant 
project  manager  to  discuss  platform  modernization  efforts. 

The  Naval  Health  Research  Center  (NHRC)  in  San  Diego,  CA  was  the  next 
location  visited  where  we  met  with  the  subject  matter  experts  on  the  Afloat  Medical 
Material  Estimates  study  for  Navy  ship  AMALs.  We  discussed  the  future  medical 
technologies  considered  for  use  on  small  Navy  ship  sickbays,  among  other  ongoing 
innovative  research  efforts. 

At  the  conclusion  of  the  site  visits,  we  returned  to  the  Naval  Postgraduate  School 
to  conduct  an  assessment  of  the  data  collected.  We  assessed  literature  about  current 
technologies  and  evaluated  the  data  collected  during  the  site  visits. 

After  reviewing  current  medical  technologies  on  small  Navy  ships  and  Army  AE 
helicopters,  we  began  a  comprehensive  market  search  of  future  medical  devices.  This 
search  included  trade  journals  and  magazines,  investor  reports,  and  advertisements.  We 
also  reviewed  information  from  the  Medical  Informatics  World  Conference,  American 
Medical  Informatics  Association,  and  Health  Informatics  &  Technology  Conference. 

Next  we  presented  our  findings  at  the  Annual  San  Francisco  INFORMS 
conference.  Constructive  input  was  received  from  leading  researchers  in  the  fields  of 
management  sciences  and  we  included  them  in  this  study. 
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IV.  ASSESSMENT  OF  CURRENT  MEDICAL  DEVICES  AND 

TECHNOLOGIES 


This  chapter  assesses  current  medical  technologies  on  the  cruiser,  littoral  combat, 
and  mine  countermeasure  ships  and  on  MEDEVAC  helicopters.  The  functions  of  Navy 
ship  sickbays  are  more  clinically  oriented  whereas  the  AE  mission  is  focused  on 
movement  of  patients  and  en  route  care.  Therefore,  many  of  the  capabilities  needed  in  an 
aeromedical  environment  are  unnecessary  onboard  small  Navy  ships.  Despite  these 
differences  in  mission  requirements,  the  medical  devices  and  equipment  carried  on  both 
platforms  have  many  similarities.  This  assessment  identifies  capability  gaps, 
redundancies,  and  issues  for  both  services  and  points  out  practical  joint  solutions.  It  also 
distinguishes  the  most  important  areas  for  improvement  and  considers  reasonable 
applications  of  a  common  interface  and  wireless  capabilities  on  medical  devices. 

A.  NAVY 

The  AMAL  equipment  category  for  small  Navy  ships  of  this  study,  the  cruiser, 
littoral  combat  ship  and  mine  countermeasure  ship,  includes  the  portable  medical 
technology  capabilities  of  the  sickbay.  The  disease  and  injury  patient  stream  data  utilized 
for  the  afloat  medical  material  estimates  study  reviewed  the  equipment  AMAL  category 
for  identified  current  portable  medical  devices  that  facilitate  healthcare  delivery.  These 
technologies  include  the  automated  external  defibrillator,  vital  signs  machine,  electronic 
thermometer,  and  laboratory  equipment. 

The  Zoll® Automated  External  Defibrillator — Lead  Electrocardiography  (AED; 
NSN  6515-01-568-3799)  is  a  compact  technology  that  delivers  emergency  heart  rhythm 
checks  and  electric  shocks  as  needed.  It  is  a  designated  joint  product  of  choice  (JPOC)  by 
the  Defense  Health  Agency,  making  it  a  standardized  item  for  use  by  all  services.  Its 
portable  size  and  minimal  weight  is  easily  contained  in  a  small  space.  It  provides 
immediate  feedback  on  a  patient’s  cardiac  condition  through  the  screen  display.  There 
exists  no  wireless  ability  to  transfer  data  to  the  electronic  health  record  in  the  operational 
environment. 
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The  Propaq  LT®  patient  vital  signs  monitor  with  charging  cradle  and  USB  port 
(NSN  6515-01-546-9366)  is  also  a  JPOC  item  and  is  used  to  assess  the  patient’s  blood 
pressure,  heart  rate,  breathing,  on  the  monitor.  The  wireless  connectivity  and  USB  port 
augments  patient  information  transfer  but  currently  does  not  interface  with  the  sickbay’s 
information  technology  framework. 

The  Welch  Allyn®  clinical  thermometer  (NSN  6515-01-525-7595)  is  a  JPOC  item 
and  is  used  to  determine  the  body  temperature  orally  through  a  protective  sensor  probe 
with  a  digital  display  screen.  The  device  requires  a  probe  cover,  a  consumable  item  and 
does  not  have  the  wireless  capability  for  transmission  of  data  to  a  patient’s  electronic 
health  record. 

Current  laboratory  equipment  is  composed  of  the  centrifuge  (NSN  6640-01-623- 
2349),  incubator  (NSN  6640-01-576-8119),  and  dry  hematology  analyzer  (NSN  6640-01- 
510-2492),  portable  machines  used  for  diagnosis  of  disease  and  injuries.  The  centrifuge 
analyzes  a  patient’s  quantitative  hematocrit,  the  incubator  provides  precise  temperature 
control  for  microbial  specimens,  and  the  dry  hematology  analyzer  conducts  a  complete 
blood  count  assessment.  The  laboratory  equipment  provides  the  required  clinical 
capabilities  in  the  sickbay  however  the  sizes  occupy  the  limited  spaces  of  the  sickbay  on 
small  Navy  ships. 

B.  ARMY 

As  discussed  in  Chapter  II  Section  D,  the  unit  assemblage  list  (UAL)  257B 
medical  equipment  set  (MES)  air  ambulance  (AA)  contains  the  standard  list  of  portable 
medical  devices  issued  to  Army  aeromedical  evacuation  units.  According  to  Lewis,  et  al. 
(2010),  every  three  years  the  AMEDD  Directorate  of  Combat  and  Doctrine  Development 
(DCDD)  coordinates  with  the  Medical  Materiel  Branch  (MMB)  to  conduct  a  review  of 
medical  materiel  and  medical  equipment  sets  with  subject  matter  experts  (p.  45).  During 
the  latest  review  of  the  MES  AA  conducted  on  September  17-18,  2013,  subject  matter 
experts  made  recommendations  for  updating  the  MES  to  take  advantage  of  the  Army’s 
new  flight  paramedic  training.  The  panel  members  also  recommended  a  new  assemblage 
list  for  the  UH-72  Lakota  MEDEVAC  helicopter.  During  the  component  review,  panel 


44 


members  simultaneously  drafted  an  updated  MES  AA  list  (UA257C)  and  created  a  new 
component  list  for  the  MES  Air  Ambulance  Light  (UA247A)  (MES  Review  Panel,  2013, 
p.  3).  Upon  approval  of  these  lists,  they  will  be  posted  in  the  Medical  Services 
Information  Logistics  System  (MEDSILS). 

The  following  analysis  briefly  summarizes  the  purpose  of  each  electronic  medical 
device  in  the  MES  AA  and  assesses  capability  gaps  that  could  be  addressed  in  future 
medical  devices  used  in  AE  aircraft.  This  analysis  takes  into  account  the  2013  MES  AA 
review  recommendations  for  the  four  associated  support  items  of  equipment  (ASIOE) 
items  and  other  electronic  medical  devices  in  the  MES  AA  unit  assemblage  list.  The 
ASIOE  items  in  the  MES  AA  are  those  that  are  separately  documented  on  the 
organization’s  table  of  organization  and  equipment  (TOE)  or  modified  table  of 
organization  and  equipment  (MTOE). 

The  ZOLL  M  Series®  CCT  defibrillator  (NSN  6515-01-515-4197,  LIN  D86072) 
is  a  portable  “biphasic”  defibrillator  and  vital  signs  monitor  with  printing  capability 
(ZOLL,  2014a).  The  defibrillator  monitor/recorder  is  one  of  the  ASIOE  that  the  review 
panel  recommended  the  quantity  be  increased  from  one  to  two  in  both  the  MES  AA  and 
the  proposed  MES  LUH.  The  panel’s  recommendations  were  “based  on  the  anticipated 
need  to  transport  two  critical  casualties  in  the  same  Aeromedical  Evacuation  (AE) 
mission.  Current  equipment  density  (one  each)  only  supports  the  ability  to  sustain  one 
critical  casualty  during  AE”  (MES  Review  Panel,  2013,  p.  3).  Panel  members  also 
recommended  the  device  be  upgraded  to  include  the  Vital  Signs  Monitoring  (VSM) 
function  so  the  current  VSM,  LIN  M66626  could  be  removed  from  the  table  of 
organization  and  equipment  (TOE).  While  the  panel’s  recommendations  will  likely  be 
sufficient  in  the  near  term,  future  defibrillators  and  vital  signs  monitors  should  include 
wireless  capabilities  and  common  interfaces  to  integrate  seamlessly  across  multiple 
platforms,  regardless  of  service.  These  devices  should  also  be  interoperable  with  future 
telemedicine,  telehealth,  telementoring,  and  wireless  healthcare  technologies. 

The  Welch  Allyn  Propaq®  206  EL  vital  signs  monitor  with  pulse  oximetry  (NSN 

6515-01-432-2707,  LIN  M66626)  is  a  “rugged,  lightweight,  portable  vital  signs  monitor 

for  field  use”  (USAMMA,  2014a).  The  2013  MES  AA  review  panel  recommended  this 
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device  be  removed  from  the  UAL  when  the  defibrillator/monitor  recorder  is  modernized 
as  previously  described.  A  Basis  of  Issue  Plan  (BOIP)  amendment  was  initiated  to 
remove  the  patient  vital  signs  monitor  from  the  MES.  Integrating  more  functionality  into 
fewer  and  smaller  devices  will  likely  have  a  critical  role  in  future  medical  devices  utilized 
in  space  constrained  environments. 

The  Cardinal  Health  Alaris®  intravenous  infusion  pump  (NSN  6515-01-550-5669, 
LIN  P16161)  is  a  “multi-channel  infusion  system  [that]  brings  clinical  versatility  to  drug 
infusion  technology.  The  instrument  combines  three  independent  infusion  channels  with 
features  like  dose  rate  calculation  and  portability  in  a  small,  compact  size”  (USAMMA, 
2014c).  The  2013  MES  AA  panel  recommended  the  quantity  to  be  increased  from  one  to 
two  per  MES  for  both  the  MES  AA  and  MES  LUH  (MES  Review  Panel,  2013,  p.  4).  The 
panel  also  recommended  establishing  a  requirement  for  a  “3 -channel  IV  capability  for 
each  casualty”  (MES  Review  Panel,  2013,  p.  4).  The  recommendations  of  the  panel  will 
temporarily  address  near-term  capability  gaps;  however,  this  assessment  emphasizes  the 
need  for  further  investigation  for  longer  term  solutions.  Similar  to  other  devices  assessed 
in  this  chapter,  open  systems  architecture  should  be  used  to  develop  and  procure  future 
infusion  pumps.  Using  open  systems  architecture  would  facilitate  procurement  of  smaller 
and  more  modular  solutions  with  common  interfaces.  Using  common  software  standards 
and  interfaces  would  also  allow  for  joint  interoperability,  reduced  costs,  and  ease  of 
future  upgrades. 

The  IMPACT®  Transport  Ventilator  model  754M  (NSN  6530-01-464-0267,  LIN 
V99788)  is  a  self-contained,  battery  powered  device  that  provides  multiple  ventilator 
modes  for  patients.  At  a  little  more  than  12  pounds,  the  device  has  a  bright  LCD  for 
monitoring  the  device  and  alarm  settings.  The  unit  has  internal  positive  end  expiratory 
pressure  (PEEP)  and  has  electromagnetic  interference  (EMI)/radio-ftequency  interference 
(RFI)  and  air  medical  certifications.  The  2013  MES  review  panel  recommended  that  both 
the  MES  AA  and  MES  LUH  basis  of  issue  plan  (BOIP)  be  amended  to  include  two 
ventilators  per  MES  instead  of  just  one.  Presently,  no  capability  gaps  have  been  identified 
for  this  device.  However,  similar  to  the  IMPACT®  surgical  suction  in  the  next  session, 
modernization  efforts  should  be  pursued  in  order  to  upgrade  capabilities.  Efforts  to 
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develop  and  procure  new  ventilator  systems  should  focus  on  an  open  systems 
architecture,  human  systems  integration  (HSI),  interoperability,  standardization,  and 
integration  of  wireless  technologies  that  interface  with  patient  status  monitoring  devices. 

The  IMPACT®  surgical  suction  apparatus  (NSN  6515-01-435-0050)  is  a 
“multifunctional,  continuous  and  programmable  intermittent  suction  unit”  that  may  be 
used  for  “oropharyngeal,  tracheal,  wound  drainage,  and  abdominal  or  thoracic 
decompression  procedures — short  or  long-term  use”  (USAMMA,  2014a).  It  is  a  joint 
product  of  choice  and  also  used  in  Navy  ship  sickbays.  The  current  suction  apparatus  is  a 
large  antiquated  device  with  an  analog  gauge  and  small,  closely  positioned  knobs  that  are 
difficult  to  manipulate  in  a  helicopter  AE  environment.  According  to  the  2013  MES  AA 
review  minutes,  there  are  ongoing  efforts  to  modernize  this  suction  device  and  develop  a 
suction  apparatus  that  is  specifically  designed  for  a  level  II  organization.  Modernization, 
development,  and  procurement  efforts  should  focus  heavily  on  human  systems 
integration  (HSI),  joint  interoperability  and  a  common  interface.  While  it  is  important  to 
look  at  the  standard  helicopter  AE  considerations  (e.g.,  environmental,  airworthiness,  and 
electromagnetic  interference),  standardization  across  the  DOD  and  human  factors  should 
be  among  the  most  critical  key  performance  parameters  of  suction  systems. 

The  enFlow®  Fluid  Warming  System  (NSN  6515-01-553-0107)  is  a  commercially 
available  portable  device  used  to  warm  blood  or  intravenous  (IV)  fluids  to  body 
temperature  before  administering  them  to  patients.  The  warming  system  delivers  IV  fluid 
or  blood  continuously  at  104°  F  (40°  C)  from  the  minimal  rate  required  to  keep  the  vein 
open  up  to  200  ml/minute.  The  last  2013  MES  AA  review  panel  recommended  this  fluid 
warmer  be  replaced  with  the  Thermal  Angel®  Kit  because  it  has  a  new  “Ultra  Battery” 
and  provides  the  same  capability  at  about  half  the  cost  of  the  enFlow  system  (MES 
Review  Panel,  2013,  p.  4).  The  MES  2013  review  panel’s  recommendations  will  suffice 
for  near  term  improvement  in  cost  and  performance  of  this  system;  however,  long-term 
solutions  pursued  over  the  next  15  to  20  years  should  look  at  wireless  interoperability 
with  patient  status  monitoring  devices.  In  patient  transfer  situations,  where  medical 
devices  such  as  the  blood  fluid  warmer  are  already  attached  to  the  patient,  an  en  route 
care  provider  could  monitor  and  adjust  multiple  devices  from  a  single  handheld  unit. 
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Instead  of  reading  and  adjusting  multiple  medical  devices,  each  device  would  feed  patient 
information  to  one  electronic  device  that  would  give  the  paramedic  the  capability  to 
simultaneously  monitor  multiple  patients. 

The  Welch  Allyn®  Digital  Thermometer  Kit  (NSN  6515-01-523-9935)  is 
composed  of  the  probe  case,  disposable  plastic  probe  covers,  digital  thermometer,  oral 
probe,  rectal  probe  and  well  kit,  and  alkaline  batteries.  The  thermometer  takes  both  oral 
and  rectal  temperature  and  can  be  mounted  on  a  wall.  The  2013  MES  AA  review  panel 
recommended  replacing  this  thermometer  with  a  smaller  and  lighter  device  such  as  a 
temporal  thermometer  that  uses  remote  sensing  technologies.  A  remote  sensing  device 
would  eliminate  the  need  for  probe  covers  and  reduce  the  probability  of  cross 
contamination.  The  capability  gaps  of  this  device  are  similar  to  those  of  the  thermometer 
on  board  Navy  ships.  Adding  to  the  recommendations  of  the  MES  review  panel,  future 
temperature  sensing  technologies  should  implement  the  capability  of  transmitting  patient 
data  wirelessly  to  an  electronic  health  record. 

The  Onyx  II®  Military  Model  Finger  Pulse  Oximeter  (NSN  6515-01-557-1136)  is 
a  fingertip  pulse  oximeter  that  provides  fast  Sp02  and  pulse  ratings.  When  placed  over 
the  finger  it  automatically  turns  on  and  provides  real-time  heart  rate  and  blood-oxygen 
saturation  levels.  When  taken  off  a  patient’s  finger,  it  automatically  turns  off  after  seven 
seconds  to  save  battery  life.  This  device  is  the  only  fingertip  oximeter  with  U.S.  Military 
Airworthiness  Certifications  authorizing  it  for  use  on  U.S.  Air  Force  aircraft  and  U.S. 
Army  helicopters  (Nonin,  2014).  It  is  also  on  the  Defense  Health  Agency  (DHA)  Medical 
Materiel  Enterprise  Standardization  Office  (MMESO)  authoritative  joint  product  of 
choice  (JPOC)  list  (DMMPO,  2014).  This  pulse  oximeter  has  no  wireless  capability  and 
no  interface  to  send  or  record  patient  information  in  an  electronic  health  record. 

The  blood  glucose  analyzer  (NSN  6630-01-527-0969)  is  a  commercially  available 
item  used  to  perform  whole  blood  glucose  testing  by  taking  a  blood  sample  from  a  finger 
stick.  This  device  is  compact  in  size,  has  a  brightly  lit  display  for  easy  viewing,  and  uses 
Precision  Xtra  Glucose  Test  Strips©  to  display  test  results  in  five  seconds.  This  device  is 
currently  on  the  joint  product  of  choice  (JPOC)  list  and  is  also  used  in  Navy  ship 
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sickbays.  It  does  not  have  wireless  capability  and  cannot  transmit  information 
electronically  to  a  patient’s  health  record. 

C.  SUMMARY 

This  chapter  assessed  the  medical  devices  and  equipment  contained  in  the 
authorized  medical  allowance  lists  for  the  cruiser,  littoral  combat  ship,  and  mine 
countermeasures  ship,  and  the  medical  equipment  set  for  Army  AE  helicopters.  The 
capabilities  of  the  devices  were  evaluated  and  potential  long  term  capability  gaps  were 
identified.  These  capability  gaps  will  be  the  baseline  from  which  this  study  will 
recommend  advanced  future  medical  technologies. 


49 


THIS  PAGE  INTENTIONALLY  LEFT  BLANK 


50 


V.  ASSESSMENT  OF  FUTURE  MEDICAL  DEVICES  AND 

TECHNOLOGIES 


This  chapter  examines  future  portable  medical  equipment  technologies  and 
innovative  concepts  that  will  advance  the  delivery  of  healthcare  on  Navy  ship  sickbays 
and  on  AE  aircraft.  This  assessment  identifies  technologies  that  will  significantly 
augment  the  care  provided  on  these  platforms  in  the  future.  This  chapter  discusses  the 
potential  uses  and  applicability  of  the  identified  technologies  and  their  impact  on 
healthcare  delivery.  This  assessment  considers  the  operating  environment  and  how  the 
advances  in  technology  that  will  influence  the  delivery  of  care  in  the  next  15  years. 

A.  FUTURE  TECHNOLOGIES 

Augmenting  healthcare  delivery  through  the  use  of  portable  medical  devices  is  a 
rapidly  evolving  field  of  technology  that  will  continue  to  advance  future  medical 
capabilities. 

The  Scanadu  Scout  is  a  portable  wireless  device  in  the  form  of  the  emerging 
tricorder  technology  that  uses  sensors  to  measure  heart  rate,  blood  pressure,  temperature, 
and  respirations  which  are  then  transmitted  to  an  application  on  a  smartphone  or  portable 
tablets.  An  additional  advanced  capability  upon  enhancement  of  the  device  includes  urine 
and  saliva  testing  abilities  for  pregnancy  and  identification  of  health  problems  (Healy, 
2014). 

The  potential  capability  of  this  device  in  the  small  ship  sickbay  and  of  the  future 
is  significant.  The  use  of  Scanadu  scout  as  part  of  the  IT  framework  of  the  sickbay  will 
enable  the  seamless  transition  of  medical  information  and  ease  of  documentation  into  the 
electronic  heath  record.  More  importantly,  Scanadu  scout  is  compact  (Figure  19),  and  can 
potentially  replace  multiple  pieces  of  medical  equipment  such  as  the  vital  signs  machine 
and  clinical  thermometer  in  the  sickbay  while  delivering  the  same  capabilities.  It  will  also 
maximize  use  of  space  in  a  space  constrained  environment  as  well  as  improve  the  quality 
of  care  provided  to  patients. 


51 


Figure  19.  Scanadu  Scout  (from  Scanadu,  2014) 


Using  portable  ultrasound  devices  in  small  Navy  ship  sickbays  affords  healthcare 
providers  the  technological  advantage  to  immediately  identify  airway,  breathing,  and 
circulation  conditions.  A  compact  ultrasound  device,  such  as  the  one  shown  in  Figure  20, 
is  ideal  for  a  space-constrained  environment.  Currently  there  is  no  equipment  in  the 
AMAL  with  the  abilities  of  this  device.  A  healthcare  provider  could  use  this  device 
without  restrictions  and  it  would  add  a  necessary  capability  to  the  sickbay  and  enable 
more  timely  decision  making  for  medical  care. 
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The  Armed  Forces  Health  Longitudinal  Technology  Application-Mobile 
(AHLTA-M)  also  known  as  the  Battlefield  Medical  Information  System  Tactical-Joint 
(BMIST-J)  is  a  wireless  technology  that  serves  as  a  diagnostic  tool  for  medical 
information  and  telemedicine  support  throughout  all  levels  of  care.  It  provides  a  user 
interface  that  enables  healthcare  providers  to  quickly  and  accurately  capture  electronic 
health  records  as  shown  in  Figure  21  (USAMRMC,  2014a).  This  device  will  provide 
medical  personnel  the  capability  of  accessing  critical  patient  information,  such  as  medical 
histories  and  examinations,  through  a  displayed  treatment  matrix  and  protocols  provided 
by  the  interface.  Additionally,  the  wireless  capabilities  of  AHLTA-M  will  enable  a  more 
rapid  and  accurate  transfer  of  medical  information  within  the  IT  framework,  facilitating  a 
virtual  medical  environment  that  will  seamlessly  integrate  with  electronic  health  records. 
It  will  also  enhance  a  healthcare  provider’s  mobility  in  small  Navy  ship  sickbays, 
enabling  the  provider  to  conduct  patient  care  without  being  restricted  to  a  computer 
station.  Furthermore,  the  diagnostic  information  on  the  device  provides  updated  medical 
electronic  references  and  reduces  the  space  usage  of  medical  library  publications. 


Figure  2 1 .  AHLTA-Mobile  (from  USAMRMC,  2014a) 
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The  Portable  TeleClinic  is  a  telemedicine  system  that  provides  the  function  of  a 
desktop  telemedicine  solution  and  includes  an  integrated  tablet  PC,  built-in  high 
definition  web  cameras,  and  industrial  grade  power  USB  ports.  It  can  be  customized  with 
medical  software  and  devices  to  conduct  clinical  exams.  The  compact  technology 
provides  the  capability  of  sharing  medical  device  data  and  images  between  multiple 
healthcare  providers  while  conducting  a  video  teleconference,  as  shown  in  Figure  22.  The 
use  of  TeleClinic  in  small  Navy  sickbays  provides  an  on-demand  capability  whereby  the 
healthcare  provider  can  readily  seek  consultation  with  medical  experts  in  the  diagnosis 
and  treatment  of  medical  cases,  particularly  for  medical  emergencies.  The  portable 
system  amplifies  the  healthcare  provider’s  ability  to  access  critical  information  while 
treating  patients. 


Figure  22.  Portable  TeleClinicTM  (from  AMD  Global  Medicine  2014) 

The  reusable  handheld  electrolyte  and  lab  technology  for  humans  (rHEALTH) 

XI  prototype  is  a  compact  hand  held  biomedical  analysis  device  used  to  analyze  bodily 
fluids  using  varied  diagnostics  that  include  high-sensitivity  fluorescence  optics, 
innovative  microfluidics,  and  nanostrip  reagents  to  perform  lab  analysis  functions  of 
chemistry  and  hematology.  According  to  DNA  Medical  Institute,  the  device  enables  point 
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of  care  blood  analysis  and  diagnostics,  providing  critical  information  on  the  individual’s 
condition  using  an  interface  that  enables  the  user  gather  the  medical  information.  The 
compact  and  advanced  technology  of  the  rHealth  sensor  and  its  point  of  care  diagnostic 
capability  will  significantly  enhance  the  clinical  competency  of  small  Navy  ship 
sickbays.  The  device  augments  immediate  feedback  on  the  analysis  of  blood  samples, 
enabling  timely  treatment  by  healthcare  providers  in  the  sickbay.  The  device  is  enclosed 
in  a  hardware  prototype  that  contains  the  user  tablet  and  consumables  for  the  tests 
conducted  as  shown  in  Figure  23.  Furthermore,  the  rHEALTH  XI  has  the  technological 
potential  to  deliver  multiple  laboratory  capabilities  and  can  possibly  replace  laboratory 
equipment  items  such  as  the  centrifuge  and  dry  hematology  analyzer. 


Figure  23.  The  Reusable  Handheld  Electrolyte  and  Lab  Technology  for 
Humans  (rHEALTH)  XI  (from  QUALCOMM  Tricoder  XPrize,  2014) 

The  Propaq®  MD  is  ZOLL’s  newest  lightweight  defibrillator  and  patient  vital 
signs  monitor  that  was  specifically  designed  to  meet  the  needs  of  military  and  air  medical 
operations  (as  shown  in  figure  24).  The  device  is  almost  two  pounds  lighter  than  the 
current  defibrillator/vital  signs  monitor,  weighing  in  at  only  1 1.7  pounds  with  study  and 
battery.  A  significant  improvement  over  the  13.5  pound  legacy  device  in  the  medical 
equipment  set  (MES)  2010.  According  to  ZOLL,  the  device  is  “60%  smaller  and  40% 
lighter  than  similar  monitor/defibrillators”  and  has  communications  options  such  as 
integrated  WiFi,  Bluetooth®  with  USB  cellular  modem,  and  Ethernet  capabilities  (ZOLL, 
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2014b).  Advertised  as  the  “smallest,  lightest,  most  advanced  monitor/defibrillator 
available,”  ZOLL  markets  their  product  as  the  “only  airworthy  monitor/defibrillator  to 
offer  three  invasive  pressure  channels,  necessary  to  monitor  critical  patients  during  long 
transits”  (ZOLL,  2014b).  The  device  can  be  powered  with  a  rechargeable  lithium-ion 
battery  with  a  six-hour  operating  time  or  with  an  AC  power  adapter.  According  to  ZOLL, 
the  device  is  the  “first  critical  care  monitor/defibrillator  to  receive  the  IP55  ingress 
protection  rating. . .  [and], . .  offer  multiple  display  modes  to  operate  in  bright  sunlight  or 
during  night  missions  (NVG-friendly  display)”  (ZOLL,  2014b).  The  Propaq®  MD’s 
Bluetooth®  and  integrated  WiFi  capabilities  mean  this  device  could  meet  future  wireless 
integration  needs.  However,  this  is  still  a  proprietary  device  and  it  is  unclear  to  what 
degree  this  system  was  developed  using  open  systems  architecture.  Before  procuring  such 
a  device,  consideration  should  be  given  to  whether  it  would  be  feasible  and  cost-effective 
to  design  an  alternative  device  using  open  systems  architecture. 


Figure  24.  ZOLL  Propaq®  MD  (from  ZOLL,  2014b) 
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B.  SUMMARY 


This  chapter  identified  portable  medical  devices  for  use  in  the  future  sickbay  of 
small  Navy  ships  and  Army  AE  aircraft.  After  identifying  the  technology  concepts  and 
capabilities,  the  potential  impacts  in  the  two  platforms  were  discussed.  These  advanced 
technologies  will  enable  a  virtual  medical  environment  for  small  Navy  ship  sickbays  and 
AE  platforms  and  provide  the  capability  to  integrate  medical  information  and  seamlessly 
transfer  it  to  the  electronic  health  record.  Advancements  in  technology  will  also  make 
patient  information  more  accurate,  timely,  comprehensive  and  available  across  the 
healthcare  system.  This  will  significantly  improve  the  quality  of  care  provided  to  patients. 

While  this  list  of  medical  devices  represents  a  very  small  cross-section  of  future 
medical  devices  available,  the  greatest  takeaway  from  this  analysis  is  that  military 
services  should  jointly  pursue  future  systems  with  an  open  architecture  approach.  The 
open  system  approach  emphasizes  modular,  lightweight,  portable  equipment  that  meet 
mission  requirements  but  do  not  exceed  the  needs  of  the  mission.  For  example,  many  of 
the  capabilities  of  medical  devices  used  in  the  AE  environment  may  not  be  needed  in  the 
medical  environment  at  sea.  The  rigorous  testing  medical  devices  undergo  to  attain  their 
airworthiness  certifications  makes  them  much  more  expensive.  Therefore,  while  it  is 
important  to  refrain  from  always  pursuing  service  specific  proprietary  medical  device 
solutions,  it  is  also  not  logical  to  procure  devices  that  far  exceed  the  needs  of  the  mission. 

The  cutting-edge  systems  discussed  in  Chapter  V  can  be  used  as  a  baseline  for 
procurement  professionals  to  negotiate,  compete,  design,  and  procure  medical  devices 
with  an  open  systems  approach.  In  addition  to  pursuing  smaller,  more  portable,  modular 
medical  devices  there  are  many  nonmedical  systems  available  that  would  meet  the  needs 
service  specific  mission  requirements.  For  example,  adding  the  Jaws  of  Life®  to  the  AE 
medical  equipment  set  would  allow  paramedics  to  extract  patients  that  are  trapped  in 
vehicles.  This  is  a  critical  capability  that  medics  asked  for  while  operating  in 
Afghanistan.  According  to  Fulton  (2014),  after  action  reviews  and  surveys  from 
Operation  Enduring  Freedom  (OEF)  have  shown  a  need  for  extraction  equipment  such  as 
“saws,  Jaws  of  Life®,  [and]  lifting  bags”  (p.  5).  Unfortunately,  a  comparable  system  has 

not  been  fielded  through  the  defense  procurement  system  and  service  specific 
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requirements  and  funding  have  made  it  difficult  to  maximizing  potential  benefits  from 
achieving  commonality  in  medical  devices. 

Service-specific,  stove-piped  proprietary  systems  have  been  a  major  contributing 
factor  to  DOD  program  cost  increases,  schedule  delays  and  performance  shortfalls.  The 
medical  device  procurement  community  can  use  lessons  learned  from  other  programs  to 
avoid  costly  mistakes.  For  example,  Unmanned  Aircraft  Systems  (UAS)  programs 
present  a  case  where  pursuing  service-unique  requirements  has  led  to  missed 
opportunities  for  achieving  efficiencies  through  collaboration  and  commonality. 
According  to  a  Government  Accountability  Office  analysis  of  ten  UAS  programs, 
“service-centric  requirements  and  funding,  and  ineffective  collaboration  were  key  factors 
that  resulted  in  the  limited  achievement  of  commonality”  (GAO,  2010,  p.  3). 
Commonality  and  collaboration  are  important  in  defense  acquisition  because  it  reduces 
redundant  capabilities  and  maximizes  the  effective  use  of  acquisition  resources.  The  key 
take  away  here  for  medical  device  procurement  is  that  sometimes  it  does  make  sense  to 
procure  service  unique  systems  because  of  unique  mission  requirements.  However, 
program  offices  should  always  look  at  the  costs  and  benefits  of  collaboration  and 
commonality  among  other  programs. 
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VI.  CONCLUSIONS  AND  RECOMMENDATIONS 


This  study  assessed  the  employment  of  medical  technologies  in  small  Navy  ship 
sickbays  and  Army  aeromedical  evacuation  aircraft.  The  qualitative  approach  enabled  a 
joint  assessment  of  the  current  medical  technologies  in  both  operational  platforms. 
Despite  the  differences  in  mission  and  operating  environments,  small  ship  sickbays  and 
helicopters  are  both  space-constrained  environments  and  have  some  similar  medical 
equipment.  This  study  reviewed  current  efforts  in  Navy  medicine  to  standardize  AMALs 
for  the  sickbays  of  afloat  platforms  and  utilized  the  results  as  a  baseline  for  assessing 
future  portable  technologies  and  providing  recommendations.  The  portable  technologies 
assessed  could  provide  the  sickbay  of  the  future  advanced  capabilities  that  facilitate 
timely  diagnosis  and  treatment  of  diseases  and  injuries.  More  importantly,  these  medical 
technologies  will  likely  enhance  the  Army’s  and  Navy’s  effectiveness  in  accomplishing 
each  of  their  respective  medical  missions  in  the  future. 

A.  RECOMMENDATIONS 

The  recommendations  of  this  study  seek  a  more  joint  and  interoperable  medical 
materiel  environment.  They  serve  as  a  foundation  for  future  policy  initiatives  that 
promote  procurement  of  innovative  medical  devices.  They  include  increased  bandwidth, 
smart  technologies,  open  systems  architecture,  inter-service  collaboration,  organizational 
restructuring,  and  policy  change. 

1.  Bandwidth 

The  connectivity  of  present  and  future  portable  medical  devices  will  revolutionize 
healthcare;  however,  this  relies  significantly  on  the  availability  of  bandwidth.  Additional 
bandwidth  in  small  Navy  ship  sickbays  and  adding  such  a  capability  to  future  Army  AE 
aircraft  should  be  carefully  assessed  for  enduring  solutions.  Allocating  more  bandwidth 
to  sickbays  will  increase  care  quality  and  aid  electronic  transmission  of  medical 
information  using  portable  devices  in  the  future  medical  environment. 
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Since  the  trend  in  healthcare  is  shifting  toward  more  bandwidth  intensive 
activities  such  as  telemedicine,  “high-bandwidth,”  “low-latency,”  Ethernet-based 
capabilities  will  be  a  force  multiplier  for  the  military  health  system  (SBN  Staff,  2012).  In 
recognition  of  this  trend,  the  Navy  awarded  Boeing  a  $16.7  million  contract  for  the 
production  of  the  Gigabit  Ethernet  Data  Multiplex  System  (GEDMS)  for  the  DDG 
modernization  plan,  increasing  data  transfer  rates  from  100  megabits  per  second  to  1,000 
megabits  per  second  (Boeing,  2011).  Although  this  was  a  step  in  the  right  direction,  one 
of  the  next  challenges  for  Navy  medicine  will  be  to  ensure  network  administrators  set 
policies  to  ensure  the  right  amount  of  bandwidth  is  allocated  to  sickbays  when  needed. 

In  an  ideal  world  all  ships  and  aircraft  would  have  high-bandwidth  Ethernet 
connectivity,  however,  in  a  world  of  scarce  resources  the  DOD  must  allocate  taxpayer 
dollars  efficiently.  Since  the  Ethernet  market  has  high  fixed  costs  and  low  competition, 
this  study  recommends  incentivizing  innovation  and  promoting  competition  through 
research  and  development  investments  in  “cooperative  research”  and  “co-development” 
(DOD,  2014).  Increased  innovation  and  competition  in  the  Ethernet  market  will  drive 
down  costs  and  create  more  opportunities  to  expand  Ethernet-based  capabilities. 

2.  Smart  Technology 

Using  smart  technologies  in  the  future  will  advance  healthcare  delivery  and 
provide  many  new  opportunities.  In  the  small  Navy  ship  sickbay  and  AE  environment, 
smart  technologies  such  as  tablet  computers  and  mobile  communicating  devices  enable 
healthcare  providers  to  deliver  effective  point  of  care  solutions,  sustain  treatment 
regimens,  access  digital  medical  references,  and  enhance  overall  patient  care. 

This  study  recommends  the  use  of  smart  technologies  on  both  platforms  that 
provides  the  interface  to  collect  and  transmit  medical  information  and  data  from  patient 
vital  signs  monitors,  patient  health  assessments  and  seamlessly  transfer  it  to  an  electronic 
health  record.  The  rapid  technological  advances  of  these  mobile  devices  will  further 
integrate  wireless  technology  and  aggregate  data,  which  is  required  for  advanced 
healthcare  initiatives  such  as  telehealth  services. 
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3.  Open  Systems  Architecture 

This  study  recommends  the  Army  and  Navy  use  open  systems  architecture  for 
procuring  medical  devices.  Procuring  medical  devices  with  an  open  systems  approach 
would  facilitate  modularity,  interoperability,  maintainability,  and  compatibility.  These 
attributes  would  create  significant  life-cycle  cost  savings  for  follow-on  logistics  and 
product  support  while  avoiding  more  costly  proprietary  technologies. 

The  MEDEVAC  product  office  would  also  realize  significant  life-cycle  cost 
savings  by  applying  open  systems  architecture  to  current  modernization  efforts  and  future 
MEDEVAC  platforms.  Open  systems  architecture  would  facilitate  future  incremental 
system  upgradability,  reduced  life-cycle  sustainability  costs,  interoperability  and 
upgradability  of  the  mission  equipment  set  (MES)  with  the  mission  equipment  package 
(MEP). 


4.  Inter-service  Collaboration 

Medical  device  procurement  in  the  DOD  has  made  significant  progress  in  recent 
years.  This  study  found  many  commonalities  in  medical  devices  that  can  in  part  be 
attributed  to  the  joint  product  of  choice  list  (JPOC)  and  the  medical  materiel  enterprise 
standardization  office  (MMESO).  Perhaps  even  more  influential  is  the  push  for  more 
jointness  coming  from  senior  military  leaders  as  a  result  of  the  initiatives  of  senior  DOD 
officials  and  Congress.  Despite  the  progress  made  to  date,  there  are  still  many  partnering 
and  inter-service  collaboration  opportunities  available. 

This  study  highlights  the  importance  of  acquisition  leaders  taking  every 
opportunity  available  to  physically  visit  and  collaborate  with  other  services  to  find 
commonalities,  learn  from  best  practices,  and  enhance  interoperability.  An  example  of  a 
recent  collaboration  effort  was  when  PD  MEDEVAC  reached  out  to  Helicopter  Maritime 
Strike  Four  Six  (HSM-46),  a  Navy  search  and  rescue  helicopter  (MH-60R  Seahawk) 
squadron,  to  see  a  demonstration  of  cabin  capabilities,  configuration,  mission  equipment, 
and  hoist  procedures.  This  opportunity  afforded  both  services  the  chance  to  gain  better 
visibility  of  how  other  services  are  performing  their  missions.  Since  the  search  and  rescue 
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(SAR)  mission  is  common  in  many  ways  to  the  MEDEVAC  mission,  efficiencies  can  be 
gained  by  see  how  another  service  is  conducting  mission  tasks  such  as  hoist  operations. 

Similar  opportunities  for  collaboration  could  be  pursued  with  the  Navy’s 
Helicopter  Sea  Combat  (HSC)  squadrons  (MH-60H/S),  Air  Force  Pararescue  Pave  Hawk 
squadrons  (MH/HH-60G  or  the  new  CRH-60M/HH-60W)  and  Coast  Guard  Jayhawk 
helicopter  (MH-60T)  units.  The  MH-60H/S  has  more  similarities  to  the  Black  Hawk  than 
the  MH-60R  because  it  has  an  open  cabin.  Therefore,  there  are  potentially  more 
equipment  similarities  and  opportunities  for  common  solutions.  The  Army  and  Navy  are 
already  working  together  to  conduct  training  for  the  Naval  En  Route  Care  (ERC) 

Program  (DON,  2014d).  The  ERC  Program  trains  nurses  and  hospital  corpsman  in  the 
Joint  En  route  Care  Course  (JECC)  and  the  Army  Flight  Medic  Course.  These  courses 
prepare  the  nurses  and  corpsmen  in  all  aspects  of  the  Naval  En  route  Care  System 
(ERCS)  so  they  can  effectively  treat  patients  will  transporting  them  to  a  higher  level  of 
care  via  military  aircraft.  In  order  to  maximize  the  effectiveness  of  these  training 
opportunities,  the  Army  and  Navy  need  to  collaborate  in  the  medical  material  solution 
space  to  meet  mission  requirements  and  find  shared  solutions  where  possible. 

Many  partnering  opportunities  also  exist  with  the  Air  Force  Pararescue  (PR) 
community.  In  recent  years,  Air  Force  Pararescue  squadrons  have  augmented  Army 
MEDEVAC  units  by  assisting  with  medical  evacuation  in  Afghanistan  (Meridith,  2007). 
Therefore,  Army  and  Air  Force  program  managers  would  likely  benefit  from  working 
together.  This  is  especially  relevant  as  the  combat  rescue  helicopter  (CRH)  helicopter 
program  office  is  currently  working  hard  to  field  a  helicopter  capability  that  will  meet  the 
future  demands  of  the  PR  mission. 

The  Coast  Guard  Jayhawks  also  perform  SAR  and  MEDEVAC  and  use  a  video 
system  on  the  bottom  of  their  helicopter  to  help  with  hoist  operations.  Partnering  and 
collaboration  opportunities  with  the  Coast  Guard  would  not  only  foster  opportunities  to 
integrate  a  video  system  into  Army  Black  Helicopters  for  hoist  operations  but  would  also 
expose  more  possibilities  for  commonality  in  medical  equipment  and  cabin 
configurations.  As  en  route  care  becomes  more  of  a  joint  mission,  the  opportunities  for 
collaboration  will  grow. 
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Partnering  with  the  Air  Force  for  medical  device  procurement  is  potentially  the 
greatest  opportunity  for  the  Army  and  Navy  to  maximize  benefits  achieved  through 
commonality  and  collaboration.  By  doctrine,  the  Air  Force  is  one  of  two  critical 
components  responsible  for  theater  aeromedical  evacuation.  As  such,  they  have  a  critical 
role  in  medical  device  testing  and  evaluation  and  procurement.  Collaboration  with  the  Air 
Force  is  vital  to  DOD  wide  medical  device  interoperability.  Therefore,  program  managers 
in  the  medical  field  should  continue  to  actively  engage  with  the  Air  Force  to  pool 
resources  and  draw  from  the  best  practices  of  Air  Force  critical  care  air  transport  team 
(CCATTs)  conducting  air  evacuation  (AIREVAC). 

5.  Organizational  Restructuring,  Education,  Leadership,  and  Policy 

a.  MEDE  VA  C  Program  of  Record 

If  the  DOD  wants  a  more  agile  and  responsive  medical  acquisition  system  it  will 
require  changes  in  organizational  structure  and  policy.  Too  many  stakeholders,  layers  of 
approval,  and  bureaucracy  involved  in  the  acquisition  system  make  it  nearly  impossible 
to  be  agile  and  responsive  to  the  warfighters  needs.  Efforts  need  to  be  taken  to  flatten 
organizations  and  reorganize  so  capabilities  can  be  fielded  to  the  right  people  when 
needed.  The  main  organizational  structure  change  this  study  recommends  is  to  establish  a 
MEDEVAC  program  of  record.  PM  Utility  helicopters  is  currently  responsible  for 
fielding  systems  for  multiple  mission  sets.  Issues  with  the  current  Black  Hawk  helicopter 
and  lessons  learned  from  the  F-35  program  suggest  that  trying  to  meet  everyone’s  needs 
with  a  single  mega-program  that  has  variants  of  one  design  might  not  be  the  most 
effective  solution.  A  PM  MEDEVAC  office  would  have  a  separate  line  of  funding, 
making  it  easier  to  defend,  manage  and  ultimately  give  the  program  a  better  chance  of 
success.  A  MEDEVAC  PM  would  also  be  able  to  more  effectively  interact  with  key 
stakeholders  in  the  MEDEVAC  Enterprise  to  ensure  aeromedical  evacuation  mission 
requirements  are  met. 

b.  Acquisition  and  Engineering  Education  Opportunities 

Building  on  the  Better  Buying  Power  (BBP)  3.0  Initiative  “Improve  the 

Professionalism  of  the  Total  Acquisition  Workforce,”  the  medical  acquisition  community 
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needs  to  focus  on  placing  the  right  person,  with  the  right  skills,  in  the  right  job,  at  the 
right  location  (DOD,  2014).  In  order  to  achieve  this  goal,  the  DOD  should  increase 
acquisition  and  engineering  education  opportunities.  For  example,  most  of  the  officers  in 
the  Systems  Acquisition  Management  MBA  program  at  NPS  are  Army  acquisition 
officers.  If  other  services  increased  their  participation  in  this  program,  it  would  not  only 
improve  the  human  capital  externalities  and  “soft”  benefits  student  receive  from  “intense 
interaction,  team  working,  and  networking”  while  attending  NPS,  but  it  would  also 
improve  the  professionalism  of  the  workforce  (N.  Dew,  personal  communication,  April 
29,  2014).  Today,  higher  professional  qualifications  and  technical  expertise  are  required 
of  program  managers  so  they  have  a  better  understanding  of  the  technologies  they  are 
fielding. 

Medical  materiel  program  managers  need  to  have  the  technical  and  professional 
qualifications  and  experience.  Today  significant  funding  amounts  are  spent  on  purchasing 
medical  equipment  that  is  outdated  by  the  time  it  is  fielded.  Medical  personnel  using  the 
products  say  they  have  too  much  equipment  that  is  never  used.  To  mitigate  this  trend, 
objective  data  should  be  collected  and  analytical  tools  such  as  the  quality  function 
deployment  (QFD)  should  be  used  to  establish  requirements  and  translate  them  into 
technical  solutions.  Then  metrics  should  be  developed  and  monitored  to  show  progress, 
performance,  and  how  successful  the  program  is  in  meeting  user  needs.  The  money  saved 
from  downsizing  medical  equipment  sets  to  the  actual  user  requirement  can  be  used  for 
research,  development,  test  and  evaluation  (RDT&E)  for  procuring  modem  equipment 
such  as  the  devices  presented  in  Chapter  V. 

The  physical  location  of  technically  qualified  leaders  is  often  important. 

Therefore,  this  study  recommends  AMEDD  acquisition  representation  in  the  Office  of  the 
Assistant  Secretary  of  the  Army  for  Acquisition,  Logistics,  and  Technology  (ASAALT) 
in  the  form  of  an  0-4  MEDEVAC  Department  of  the  Army  System  Coordinator  (DASC). 
The  MEDEVAC  DASC  should  sit  in  the  Pentagon  and  work  for  the  ASAALT.  The 
DASC  is  a  key  and  developmental  position  with  the  responsibility  to  coordinate  with  key 
stakeholders  such  as  G3/DAMO-AV,  OTSG,  Army  G8,  AMEDD  G8,  MRMC,  and 
UH/CH  DASCs. 
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Additionally,  this  study  recommends  AMEDD  acquisition  representation  at 
MRMC  in  the  form  of  a  MEDEVAC  0-5  or  0-6.  This  officer  would  function  as  the 
subject  matter  expert  and  liaison  from  within  MRMC  to  coordinate  with  key  stakeholders 
at  Fort  Detrick  such  as  PM  Telemedicine,  PM  Medical  Devices,  PM  Medical  Support 
Systems,  and  PjM  MEDEVAC.  Duty  positions  for  this  officer  might  include  deputy  for 
medical  systems  ASAALT,  AMEDD  senior  logistician,  and  DA  select  program 
management  positions  within  MRMC. 

c.  Leadership  and  Policy  Change 

Achieving  a  more  joint,  interoperable  and  responsive  medical  materiel 
procurement  system  will  require  growing  the  next  generation  of  technically  qualified 
leaders.  This  will  maximize  the  potential  of  leadership  talent  and  improve  the  acquisition 
workforce.  Medical  acquisitions  need  to  overcome  service  culture  barriers  to  change, 
organizational  hierarchies  have  to  become  flatter  and  leaner,  and  leaders  at  all  levels  have 
to  be  encouraged  to  lead  without  unnecessary  oversight. 

Furthermore,  a  change  in  procurement  policy  is  required  to  shift  culture  away 
from  service-specific,  stove -piped  proprietary  systems  to  more  common  solutions. 

Service  unique  requirements  have  been  a  major  contributing  factor  to  DOD  program  cost 
increases,  schedule  delays,  and  performance  shortfalls.  Consequently,  it  is  important  to 
determine  which  mission  requirements  necessitate  service  specific  capabilities.  Similarly, 
the  costs  and  benefits  of  collaboration  with  other  programs  must  be  assessed. 

B.  LIMITATIONS  OF  STUDY 

One  of  the  limitations  of  this  study  is  that  it  contains  minimal  information  about 
Air  Force  AE.  As  mentioned  in  previous  chapters,  the  Air  Force  is  the  Army’s  main 
strategic  partner  in  AE.  This  study  recognizes  the  Army  is  partnering  with  the  Air  Force 
in  many  areas.  One  example  is  the  ongoing  effort  with  the  Air  Force  Medical  Evaluation 
Support  Activity  (AFMESA)  to  identify  oxygen  sources,  such  as  liquid  oxygen  (LOX), 
for  use  on  high  altitude  MEDEVAC  missions. 
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The  focus  of  this  study  on  small  Navy  ship  sickbays  was  also  a  limitation  because 
it  excluded  medical  equipment  and  sickbay  capabilities  of  larger  vessels. 

C.  RECOMMENDATIONS  FOR  FUTURE  STUDY 

This  study  provides  a  solid  foundation  for  potential  areas  of  research.  One  of 
these  areas  is  establishing  an  interoperable  framework  for  portable  medical  devices  that 
utilizes  a  common  interface.  Within  this  framework,  the  integration  of  medical 
information  from  the  portable  medical  devices  to  the  electronic  health  record  is  of 
paramount  importance  to  the  future  virtual  medical  system.  The  capability  provided  in 
this  area  will  enable  the  collection  of  medical  information  at  the  point  of  care  and  the 
seamless  transfer  throughout  the  medical  treatment  continuum. 

Using  current  best  practices  for  data  analytics,  design  tools,  optimization  and 
modeling,  and  statistics  analysis  are  other  areas  for  future  research  that  would  likely 
interest  product  development  teams.  For  example,  one  could  determine  the  optimal 
configuration  of  medical  equipment  in  a  space  constrained  environment  with  a 
mathematical  linear  programming  model  where  size,  weight,  importance,  and  cost  are  the 
constraints.  Binary  decision  variables  could  be  used  to  determine  if  a  medical  device 
should  be  chosen  or  not.  Then  the  objective  function  could  be  set  to  maximize  value, 
minimize  cost  or  size. 

Using  Design  for  Six  Sigma  (DFSS),  Analytical  Hierarchy  Process  (AHP)  and 
Quality  Function  Deployment  (QFD)  for  the  design  and  procurement  of  medical  devices 
is  another  recommended  area  for  future  study.  For  a  period  of  years,  industry  has  used 
these  methods  for  product  design  with  great  success.  However,  many  DOD  programs 
have  not  fully  exploited  the  potential  of  these  techniques  to  integrate  the  voice  of  the 
customer  into  product  design.  One  example  where  customer  requirements  were  not 
captured  in  product  design  was  the  sealed  bubble  window  on  MEDEYAC  helicopters 
(Administrator,  2012).  This  design  assisted  in  maintaining  a  sterile  and  temperature 
controlled  environment;  however,  it  restricted  the  crewmembers’  ability  to  clear  the  tail 
of  the  aircraft  during  landing.  It  also  made  it  very  difficult  for  them  to  fit  their  heads  in 
the  bubble  at  night  with  night  vision  devices  attached  to  their  helmets. 
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The  medical  equipment  set  (MES)  is  another  example  where  the  Army  has  been 
slow  to  address  the  voice  of  the  customer.  According  to  Fulton  (2014),  after-action 
reviews  and  surveys  from  Operation  Enduring  Freedom  (OEF)  have  shown  there  is  too 
much  equipment  in  the  MES  that  is  never  used  and  extraction  equipment  such  as  “saws, 
Jaws  of  Life®,  lifting  bags”  should  be  added  so  paramedics  can  extract  patients  from 
vehicles  (p.  5).  Many  issues  such  as  these  were  identified  early  in  the  Iraq  war;  however, 
the  slow  defense  procurement  process  has  not  been  able  to  respond  quickly  enough  to 
meet  the  needs  of  the  warfighter.  Future  studies  should  use  resources  such  as  the  Center 
for  Army  Lessons  Learned,  Interagency  Lessons  Learned,  and  AMEDD  lessons  learned 
webpages  to  identify  the  voice  of  the  customer  and  then  use  the  quantitative  methods 
previously  discussed  to  design  and  procured  devices  that  more  accurately  address  user 
needs. 

Some  programs  and  initiatives  are  doing  better  than  others  at  using  widely 
accepted  quantitative  and  algorithmic  methods  for  product  design  and  procurement.  The 
FVL  initiative  is  one  example  where  acquisition  and  engineering  professionals  are  using 
these  methods.  According  to  (Fulton  et  al.,  in  press),  DFSS  methods  that  are  being  used 
in  FVL  MEDEVAC  platform  design  process  include  “deterministic  analysis,  simulation- 
based  experimental  design,  semi-structured  surveys,  workflow  recording,  and  interactive 
three-dimensional  computer  modeling”  (p.  2).  Similar  to  the  aircraft  design  and 
procurement  process,  a  significant  amount  of  money  can  be  saved  by  using  these  tools  to 
inform  decision  makers  before  they  allocate  funds  to  design  and  acquire  medical  devices. 

Studies  also  should  focus  on  developing  the  medical  equipment  set  (MES)  and 
mission  equipment  package  (MEP)  together  because  they  are  interrelated.  The  MES  and 
MEP  need  to  be  standardized.  Common  interfaces  and  interoperability  are  some  of  the 
critical  design  and  procurement  issues  that  need  to  be  addressed.  MES  and  MEP  design 
studies  should  also  focus  on  lighter  systems  that  are  carry-on  where  possible.  This  will 
make  it  easier  and  more  cost  effective  to  upgrade,  modify,  repair,  and  maintain.  For 
example,  lessons  learned  from  Iraq  and  Afghanistan  have  shown  that  the  current 
Advanced  Medical  Oxygen  Generating  System  (AMOGS)  and  suction  that  are  built  into 
some  of  the  medical  evacuation  airframes  are  never  used.  The  AMOGS  system  is  not 
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used  and  is  often  removed  because  of  its  weight,  and  it  draws  4%  of  power  away  from  the 
engines  when  turned  on.  Since  many  of  the  landing  zones  in  Afghanistan  area  at  an 
altitude  higher  than  10,000  feet,  many  units  have  decided  to  remove  the  system  to  ensure 
they  have  power  to  land  their  medical  evacuation  Black  Hawks  that  are  already  too  close 
to  their  max  gross  weight.  The  suction  systems  that  are  built  into  the  airframe  are  never 
used  because  they  are  very  difficult  to  clean  and  maintain.  Future  studies  should  look  at 
portable  oxygen  and  suction  systems  used  in  civilian  helicopter  emergency  medical 
services  and  recommend  devices  that  are  developed  with  a  modular  open  system 
approach. 

Long-term  objectives  should  not  only  focus  on  common  interfaces  and 
interoperability  within  the  DOD,  but  also  on  working  with  our  civilian  and  international 
partners.  Currently,  many  of  our  partner  nations  use  medical  systems  that  are  not 
interoperable  with  many  of  our  systems.  This  has  caused  issues  when  conducting  joint 
patient  transfers  because  each  of  the  medical  attendants  have  been  restricted  to  using  their 
own  devices.  Future  studies  could  make  recommendations  about  the  best  way  to  promote 
international  standardization.  This  might  include  updating  and  improving  current 
international  standards  or  instituting  new  policies.  Either  way,  current  trends  emphasize 
open  system  architecture,  common  software  standards,  model-driven  development,  and 
formal  methods.  In  the  DOD’s  fiscally  constrained  environment,  joint  procurement  with 
an  open  systems  approach  advances  technological  innovation  and  provides  dominant 
medical  capabilities  to  support  the  warfighter. 
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APPENDIX  A.  FORCE  HEALTH  PROTECTION  REQUIREMENTS 
FOR  TICONDEROGA  CLASS  CRUISER 


The  following  is  the  Force  Health  Protection  (FHP)  for  CG  47  Ticonderoga 


Guided  Missile  Cruiser  as  outlined  in  the  Chief  of  Naval  Operation  Instructions  (DON, 
2013). 


CG  47  CLASS 

I 

I 

I 

I 

I 

V 

V 

FORCE  HEALTH  PROTECTION 

FHP  23  PROVIDE  MEDICAL  CARE  TO  ASSIGNED  AND 
EMBARKED  PERSONNEL. 

FHP  23.1  Conduct  sick  call. 

F 

F 

F 

FHP  23.3  Conduct  lab  diagnostic  services  requiring  the  following 
personnel: 

L 

L 

L 

L 

(a)  Hospital  corpsman. 

I,  III,  IV(L)  -  Minor  services  within  independent  duty  corpsman  skill 
level  and  authorized  medical  allowance  list  (AMAL)  limits. 

V(L)  -  Transfer  samples  to  and/or  use  a  shore  laboratory. 

FHP  23.4  Conduct  basic  ward  care. 

L 

L 

L 

L 

I,  III,  IV(L)  -  For  use  in  emergency  cases  where  medical  evacuation 
(MEDEVAC)  is  not  possible  or  where  return  to  duty  can  be  expected 
in  a  short  time. 

FHP  23.5  Conduct  sanitation  and  safety  inspections. 

F 

F 

F 

FHP  23.6  Conduct  occupational  health/safety  and  preventive  medical 
programs  and  training  using  the  following  personnel: 

F 

F 

F 

(a)  Hospital  corpsman. 

FHP  23.8  Conduct  pharmacy  services  requiring  the  following 
personnel: 

F 

F 

F 

(a)  Hospital  corpsman. 

FHP  23.9  Conduct  associated  administrative  maintenance  service. 

F 

F 

F 

(a)  Maintain  adequate  medical  supplies  for  appropriate  level  health 
care. 
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(c)  Provide  patient/casualty  administrative  services. 

(d)  Perform  routine  medical  administrative  services. 

FHP  23.1 1  Conduct  ocular  diagnostic  and  therapeutic  services 
requiring  the  following  personnel  (choose  as  applicable): 

L 

L 

L 

(a)  Hospital  corpsman. 

I,  III,  IV(L)  -  Minor  services  within  independent  duty  corpsman  skill 
level  and  AMAL  limits. 

FHP  23.15  Conduct  disease  and  vector  control  planning  and 
operations. 

L 

L 

L 

Ill,  IV(L)  -  Minor  services  within  independent  duty  corpsman  skill 
level  and  AMAL  limits. 

V(L)  -  Assistance  provided  by  shore  facilities. 

FHP  23.17  Identify,  equip,  and  maintain  suitable  spaces  to  provide 
medical  care. 

F 

F 

F 

F 

FHP  23.18  Identify,  equip,  and  maintain  adequate  storage  spaces  for 
medical  equipment  and  medical  supplies. 

F 

F 

F 

F 

FHP  23.19  Provide  medical  care,  triage,  and  resuscitation 
commensurate  with  health  care  provider  credentials  using  the 
following  personnel: 

F 

F 

F 

F 

(a)  Independent  duty  corpsman. 

FHP  23.20  Provide  obstetrics  and  gynecological  medical  care 
commensurate  with  health  care  provider  credentials  using  the 
following  personnel: 

F 

F 

F 

(a)  Independent  duty  hospital  corpsman  responsibilities. 

FHP  24  PROVIDE  FIRST  AID  ASSISTANCE. 

FHP  24.1  Identify,  equip,  and  maintain  appropriate  first  aid  spaces. 

F 

F 

F 

F 

FHP  24.2  Train  assigned  and  embarked  personnel  in  first  aid,  self  and 
buddy  aid  procedures. 

F 

F 

F 

FHP  24.3  Train  stretcher-bearers. 

F 

F 

F 

F 

FHP  25  PROVIDE  TRIAGE  OF  CASUALTIES/PATIENTS. 

FHP  25.1  Identify,  equip,  and  maintain  suitable  triage  spaces. 

F 

F 

F 

F 

FHP  25.2  Train  assigned  and  embarked  personnel  in  triage  care. 

F 

F 

F 

FHP  25.4  Train  designated  non-medical  personnel  to  assist  in  triage 
management  care  for  chemical  biological  and  radiation  (CBR) 
contamination  casualties. 

F 

F 

F 

FHP  25.5  Train  designated  non-medical  personnel  in  CBR  casualty 
decontamination  procedures. 

F 

F 

F 

F 
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FHP  25.7  Provide  medical  treatment  for  chemical  biological 
radiological  casualties. 

L 

L 

L 

L 

I,  III,  IV(L)  -  Emergency  cases  where  MEDEVAC  is  not  possible  or 
where  return  to  duty  can  be  expected  in  a  short  time. 

V(L)  -  Plan  and  train. 

FHP  26  PROVIDE  MEDICAL  AND  SURGICAL  TREATMENT 
FOR  CASUALTIES/PATIENTS. 

FHP  26. 1  Identify,  equip  and  maintain  suitable  resuscitation  spaces. 

F 

F 

F 

FHP  26.2  Train  assigned  and  embarked  personnel  in  resuscitation. 

F 

F 

F 

F 

FHP  26.5  Identify,  equip,  and  maintain  suitable  spaces  for  emergency 
minor  surgery. 

F 

F 

F 

F 

FHP  27  PROVIDE  MEDICAL,  SURGICAL,  POST-OPERATIVE 
AND  NURSING  CARE  FOR  CASUALTIES/PATIENTS. 

F 

F 

F 

F 

FHP  27.1  Provide  hospital  beds  (choose  as  applicable): 

L 

L 

L 

(b)  Ward. 

I,  III,  IV(L)  -  For  use  in  emergency  cases  where  MEDEVAC  is  not 
possible  or  where  return  to  duty  can  be  expected  short  time. 

FHP  27.4  Provide  suitable  care  for  the  dead. 

L 

L 

Ill,  IV(L)  -  Temporary  storage. 

FHP  29  PROVIDE  ROUTINE  AND  EMERGENCY  DENTAL 
CARE. 

FHP  29. 1  Conduct  dental  sick  call. 

L 

L 

L 

Ill,  IV(L)  -  Provide  examinations  and  treatment  for  minor  dental 
problems  as  a  part  of  routine  sick  call. 

V(L)  -  Conduct  initial  examination  and  refer  patients  to  a 
dentist/dental  clinic. 

FHP  30  PROVIDE  DEFINITIVE  DENTAL  CARE  FOR 
CASUALTIES  AND  PATIENTS. 

FHP  30.1  Provide  restoration  treatments  and  minor  oral  surgery 
including  tooth  extraction. 

L 

L 

L 

L 

I(L)  -  Emergency  stabilization. 

Ill,  IV(L)  -  Minor  treatment  and  emergency  tooth  extraction. 
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V(L)  -  Conduct  initial  examination  and  refer  patients  to  dentist/dental 
clinic. 
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APPENDIX  B.  FORCE  HEALTH  PROTECTION  REQUIREMENTS 
FOR  THE  LITTORAL  COMBAT  SHIP 


The  following  is  the  FHP  for  the  Littoral  Combat  Ship  (LCS)  as  outlined  in  the 
Chief  of  Naval  Operation  Instructions  (DON,  2014c). 


LCSRON 

I 

II 

I 

IV 

V 

FORCE  HEALTH  PROTECTION  (FHP) 

FHP  23  PROVIDE  MEDICAL  CARE  TO  ASSIGNED  AND 
EMBARKED  PERSONNEL. 

F/ 

E 

F/ 

E 

IV,  V(F/E)  -  LCSRON/LTF  provides  all  training  teams  at  LTFs 
and  underway. 

FHP  23.1  Conduct  sick  call. 

F/ 

E 

F/ 

E 

IV,  V(F/E)  -  LCSRON/LTF  provides  all  training  teams  at  LTFs 
and  underway. 

FHP  23.5  Conduct  sanitation  and  safety  inspections. 

F/ 

E 

F/ 

E 

IV,  V(F/E)  -  LCSRON/LTF  provides  all  training  teams  at  LTFs 
and  underway. 

FHP  23.6  Conduct  occupational  health/safety  and  preventive 
medicine  programs  and  training  using  the  following  personnel: 

F/ 

E 

F/ 

E 

(a)  Hospital  corpsmen. 

IV,  V(F/E)  -  LCSRON/LTF  provides  all  training  teams  at  LTFs 
and  underway. 

FHP  23.9  Conduct  associated  administrative/  maintenance 
services: 

F/ 

E 

F/ 

E 

(a)  Maintain  adequate  medical  supplies  for  appropriate  level  of 
health  care. 

(b)  Perform  routine  medical  administrative  services. 

IV,  V(F/E)  -  LCSRON/LTF  provides  all  training  teams  at  LTFs 
and  underway. 

FHP  23.10  Conduct  on-site  emergency  medical  treatment  during 
hazardous  evolutions  including  flight  quarters, 

UNREP/refueling,  and  amphibious  assault  boat  operations. 

F/ 

E 

F/ 

E 

Note:  During  general  quarters,  casualties  are  normally  taken  to 
the  corpsmen  in  the  battle  dressing  station. 

IV,  V(F/E)  -  LCSRON/LTF  provides  all  training  teams  at  LTFs 
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and  underway. 

FHP  23.17  Identify,  equip,  and  maintain  adequate  storage  spaces 
to  provide  medical  care. 

F/ 

E 

F/ 

E 

IV,  V(F/E)  -  LCSRON/LTF  provides  all  training  teams  at  LTFs 
and  underway. 

FHP  23.18  Identify,  equip,  and  maintain  adequate  storage  spaces 
for  medical  equipment  and  medical  supplies. 

F/ 

E 

F/ 

E 

IV,  V(F/E)  -  LCSRON/LTF  provides  all  training  teams  at  LTFs 
and  underway. 

FHP  23.19  Provide  medical  care,  triage  and  resuscitation 
commensurate  with  health  care  provider  credentials  using  the 
following  personnel: 

F/ 

E 

F/ 

E 

(a)  Independent  duty  corpsman  (IDC). 

IV,  V(F/E)  -  LCSRON/LTF  provides  all  training  teams  at  LTFs 
and  underway. 

FHP  24  PROVIDE  FIRST  AID  ASSISTANCE. 

FHP  24.1  Identify,  equip,  and  maintain  appropriate  first  aid 
spaces. 

F/ 

E 

F/ 

E 

IV,  V(F/E)  -  LCSRON/LTF  provides  all  training  teams  at  LTFs 
and  underway. 

FHP  24.2  Train  assigned  and  embarked  personnel  in  first  aid, 
self  and  buddy  air  procedures. 

F/ 

E 

F/ 

E 

IV,  V(F/E)  -  LCSRON/LTF  provides  all  training  teams  at  LTFs 
and  underway. 

FHP  24.3  Train  stretcher-bearers. 

F/ 

E 

F/ 

E 

IV,  V(F/E)  -  LCSRON/LTF  provides  all  training  teams  at  LTFs 
and  underway. 

FHP  25  PROVIDE  TRIAGE  OF  CASUALTIES/PATIENTS. 

FHP  25.1  Identify,  equip,  and  maintain  suitable  triage  spaces. 

F/ 

E 

F/ 

E 

IV,  V(F/E)  -  LCSRON/LTF  provides  all  training  teams  at  LTFs 
and  underway. 

FHP  25.2  Train  assigned  and  embarked  personnel  in  triage  care. 

F/ 

E 

F/ 

E 

Note:  Medical  personnel  only. 
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IV,  V(F/E)  -  LCSRON/LTF  provides  all  training  teams  at  LTFs 
and  underway. 

FHP  25.4  Train  designated  non-medical  personnel  to  assist  in 
triage  management  care  for  chemical,  biological,  and 
radiological  (CBR)  contamination  casualties. 

F/ 

E 

F/ 

E 

IV,  V(F/E)  -  LCSRON/LTF  provides  all  training  teams  at  LTFs 
and  underway. 

FHP  25.5  Train  designated  non-medical  personnel  to  assist  in 

CBR  casualty  decontamination  procedures. 

F/ 

E 

F/ 

E 

IV,  V(F/E)  -  LCSRON/LTF  provides  all  training  teams  at  LTFs 
and  underway. 

FHP  25.7  Provide  medical  treatment  for  CBR  casualties. 

F/ 

E 

F/ 

E 

IV,  V(F/E)  -  LCSRON/LTF  provides  all  training  teams  at  LTFs 
and  underway. 

FHP  26  PROVIDE  MEDICAL/SURGICAL  TREATMENT 
FOR  CASUALTIES/PATIENTS. 

FHP  26.2  Train  assigned  and  embarked  personnel  in 
resuscitation. 

F/ 

E 

F/ 

E 

IV,  V(F/E)  -  LCSRON/LTF  provides  all  training  teams  at  LTFs 
and  underway. 
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APPENDIX  C.  FORCE  HEALTH  PROTECTION  REQUIREMENTS 
FOR  THE  AVENGER  CLASS  MINE  COUNTERMEASURES 


The  following  is  the  FHP  for  the  Avenger  Class  Mine  Countermeasures  (MCM) 


as  outlined  in  the  Chief  of  Naval  Operation  Instructions  (DON,  2014c). 


MCM  1  Class 

I/I 

M 

II 

M 

II 

I 

I 

V 

V 

FHP  23  PROVIDE  MEDICAL  CARE  TO  ASSIGNED 
AND  EMBARKED  PERSONNEL. 

FHP  23.1  Conduct  sick  call. 

F 

F 

F 

FHP  23.5  Conduct  sanitation  and  safety  inspections. 

F 

F 

F 

FHP  23.6  Conduct  occupational 

health/safety  and  preventive  medicine  programs  and 

training  using  the  following  personnel: 

F 

F 

F 

(a)  Hospital  corpsman. 

FHP  23.9  Conduct  associated 
administrative/maintenance  services : 

F 

F 

F 

(a)  Maintain  adequate  medical  supplies  for  appropriate 
level  of  health  care. 

(d)  Perform  routine  medical  administrative  services. 

FHP  23.10  Conduct  on-site  emergency  medical  treatment 
during  hazardous  evolutions  including  flight  quarters, 
underway  replenishment/  refueling  and  amphibious 
assault  boat  operations. 

F 

F 

F 

F 

NOTE:  During  general  quarters,  casualties  are  normally 
taken  to  the  corpsman  in  the  battle  dressing  station. 

FHP  23.17  Identify,  equip,  and  maintain  suitable  spaces 
to  provide  medical  care. 

F 

F 

F 

F 

F 

FHP  23.18  Identify,  equip,  and  maintain  adequate  storage 
spaces  for  medical  equipment  and  medical  supplies. 

F 

F 

F 

F 

F 

FHP  23.19  Provide  medical  care,  triage  and  resuscitation 
commensurate  with  health  care  provider  credentials  using 
the  following  personnel: 

F 

F 

F 

F 

F 
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(a)  Independent  duty  corpsman. 

FHP  24  PROVIDE  FIRST  AID  ASSISTANCE. 

FHP  24.1  Identify,  equip,  and  maintain  appropriate  first 
aid  spaces. 

F 

F 

F 

F 

F 

FHP  24.2  Train  assigned  and  embarked  personnel  in  first 
aid,  self  and  buddy  aid  procedures. 

F 

F 

F 

FHP  24.3  Train  stretcher-bearers. 

F 

F 

F 

FHP  25  PROVIDE  TRIAGE  OF 
CASUALTIES/PATIENTS. 

FHP  25.1  Identify,  equip,  and  maintain  suitable  triage 
spaces. 

F 

F 

F 

F 

F 

FHP  25.2  Train  assigned  and  embarked  personnel  in 
triage  care. 

F 

F 

F 

NOTE:  Medical  personnel  only. 

FHP  25.4  Train  designated  non-medical  personnel  to 
assist  in  triage  management  care  for  chemical,  biological, 
and  radiation  (CBR)  contamination  casualties. 

F 

F 

F 

F 

FHP  25.5  Train  designated  non-medical  personnel  in 

CBR  casualty  decontaminated  procedures. 

F 

F 

F 

F 

FHP  25.7  Provide  medical  treatment  for  CBR  casualties. 

L 

L 

L 

L 

I,  III,  IV(L)  -  Limited  by  qualifications  of  independent 
duty  hospital  corpsman. 

V(L)  -  Plan  and  train. 

FHP  26  PROVIDE  MEDICAL/SURGICAL 
TREATMENT  FOR  CASUALTIES/PATIENTS. 

FHP  26.1  Identify,  equip,  and  maintain  suitable 
resuscitation  spaces. 

F 

F 

F 

F 

FHP  26.2  Train  assigned  and  embarked  personnel  in 
resuscitation. 

F 

F 

F 

NOTE:  Medical  personnel  only. 

FHP  26.4  Identify,  equip,  and  maintain  adequate  medical 
supply  storage  spaces  for  appropriate  level  of 
resuscitation. 

F 

F 

F 

F 

F 

FHP  26.5  Identify,  equip,  and  maintain  suitable  spaces  for 
emergency  minor  surgery. 

F 

F 

F 

F 

F 
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APPENDIX  D.  AUTHORIZED  MEDICAL  ALLOWANCE  LIST 
EQUIPMENT  FOR  THE  CRUISER,  LITTORAL  COMBAT  SHIP, 
AND  MINE  COUNTERMEASURE  SHIPS 


Cruiser  (CG)  AMAL  Equipment 

Listing  (NAILS,  2014) 

COG 

ID 

NSN 

Item  Description 

QTY 

UI 

9B 

715 

6530015640746 

LIGHT  SURGICAL  CEILING  SINGLE 

HEAD 

1 

EA 

9B 

715 

6530015894229 

LIGHT  FLOOR  GENERAL  EXAM  GREEN 
SERIES 

1 

EA 

9B 

715 

6515015683799 

DEFIBRILLATOR  AUTOMATED 
EXTERNAL  -LEAD 

1 

EA 

9B 

715 

6135015308136 

BATTERY  POWER  SOURCE  NON- 
RECHARGABLE 

2 

EA 

9B 

715 

6515015469366 

MONITOR  PATIENT  VITAL  SIGNS 
W/CHARGING 

1 

EA 

9B 

715 

6515015308140 

SIMULATOR  CARDIAC  PATIENT  END 
ITEM 

1 

EA 

9B 

715 

6530004808286 

LIGHT  DIAGNOSTIC  EXAMINATION 
BURTON  TYPE  120  V  50-60 

1 

EA 

9B 

715 

6640016232349 

CENTRIFUGE  BENCHTOP/CELL 

CULTURE  4X85ML  MAX  0-99MIN 

1 

EA 

9B 

715 

6680012346789 

REGULATOR  OXYGEN  PRESSURE 
LIGHTWEIGHT  W/INTEGRAL  FL 

2 

EA 

9B 

715 

6515015257595 

THERMOMETER  CLINICAL  HUMAN 
ELECTRONIC  DIGITAL W/WALL 

1 

EA 

9B 

715 

6640015102492 

ANALYZER  HEMATOLOGY  FULLY 
AUTOMATED  DRY  HEMATOLO 

1 

EA 

9B 

715 

6680011746276 

REGULATOR  PRESSURE  MEDICAL  GAS 
ADMINISTRATION  APPAR 

2 

EA 

9B 

715 

6685015816875 

CALIBRATION  KEY  ELECTRONIC 
THERMOMETER  SURE  TEMP 

1 

EA 

9B 

715 

3540015075630 

SEALING  MACHINE  PORTABLE  115V  60 
HZ  HEAT  SEALING  W/PO 

1 

EA 

9B 

715 

6685015840785 

MONITOR, HEAT  STRESS 

2 

EA 

9B 

715 

6670010976167 

SCALE, WEIGHING 

1 

EA 

9B 

715 

6530016200664 

STERILIZER  Mil  ULTRACLAVE  1 1 5V 
AUTOMATIC  DOOR 

1 

EA 

9B 

715 

6640015768119 

INCUBATOR  BACTERIOLOGICAL 
BENCHTOP  .8  CUBIC  FT. 

1 

EA 

Littoral  Combat  Ship  (LCS)  AM 

AL  Equipment  Listing  (NAILS,  2014) 

COG 

ID 

NSN 

Item  Description 

QTY. 

UI 

9B 

515 

6530004808286 

LIGHT  DIAGNOSTIC  EXAMINATION 
BURTON  TYPE 

1 

EA 

9B 

515 

6680012346789 

REGULATOR  OXYGEN  PRESSURE 

2 

EA 
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LIGHTWEIGHT  W/INTEGRAL  FLOW 

9B 

515 

6530015894229 

LIGHT  FLOOR  GENERAL  EXAM  GREEN 
SERIES  100/240V  AC  50/60HZ 

1 

EA 

9B 

515 

6640015102492 

ANALYZER  HEMATOLOGY  FULLY 
AUTOMATED  DRY  HEMATOLOGY 

1 

EA 

9B 

515 

6640015768119 

INCUBATOR  BACTERIOLOGICAL 
BENCHTOP  .8  CUBIC  FT. 

1 

EA 

9B 

515 

6680011746276 

REGULATOR  PRESSURE  MEDICAL  GAS 
ADMINISTRATION  APPAR 

2 

EA 

9B 

515 

3540015075630 

SEALING  MACHINE  PORTABLE  1 15V  60 
HZ  HEAT  SEALING  W/POLY 

1 

EA 

9B 

515 

6515015308140 

SIMULATOR  CARDIAC  PATIENT  END 
ITEM  6515-01-568-3799 

1 

EA 

9B 

515 

6685015816875 

CALIBRATION  KEY  ELECTRONIC 
THERMOMETER  SURE  TEMP  PLUS 

1 

EA 

9B 

515 

6685015840785 

MONITOR, HEAT  STRESS 

2 

EA 

9B 

515 

6135015308136 

BATTERY  POWER  SOURCE  NON- 
RECHARGABLE  LITHIUM 

2 

EA 

9B 

515 

6515015469366 

MONITOR  PATIENT  VITAL  SIGNS 
W/CHARGING  CRADLE  AND  USB 

1 

EA 

9B 

515 

6530014778525 

RESCUE  SLEEVES  II  ORANGE 

2 

EA 

9B 

515 

6530015437127 

TABLE  EXAMINING  AND  TREATMENT 
MANUAL  59.5  X28.5”  115  V 

1 

EA 

9B 

515 

6530015640746 

LIGHT  SURGICAL  CEILING  SINGLE 

HEAD  QUARTZ  HALOGEN  SHIP 

1 

EA 

9B 

515 

6515015316051 

SUCTION  APPARATUS  SURGICAL 
PROGRAMMABLE  BAT  1 1-30V/AC 

1 

EA 

9B 

515 

6515015683799 

DEFIBRILLATOR  AUTOMATED 
EXTERNAL  -LEAD  ECG  CABLE 

1 

EA 

9B 

515 

6530014902487 

SPINEBOARD  PTBL  72X16X2.250IN 
TAPERED  8  STRAP  1000LB  CAPA 

2 

EA 

9B 

515 

6640016232349 

CENTRIFUGE  BENCHTOP/CELL 

CULTURE  4X85ML  MAX  0-99MIN 

1 

EA 

Mine  Countermeasures  Ship  (MCM)  AMAL  Equipment  Listing  (NAILS,  201 

14) 

COG 

ID 

NSN 

Item  Description 

QTY. 

UI 

9B 

315 

6135015308136 

BATTERY  POWER  SOURCE  NON- 
RECHARGABLE  LITHIUM 

2 

EA 

9B 

315 

3540015075630 

SEALING  MACHINE  PORTABLE  1 15V  60 
HZ  HEAT  SEALING  W/PO 

1 

EA 

9B 

315 

6515015308140 

SIMULATOR  CARDIAC  PATIENT  END 
ITEM  6515-01-568-3799 

1 

EA 

9B 

315 

6670010976167 

SCALE, WEIGHING 

1 

EA 

9B 

315 

6685015840785 

MONITOR, HEAT  STRESS 

2 

EA 

9B 

315 

6530016200664 

STERILIZER  Mil  ULTRACLAVE  115V 
AUTOMATIC  DOOR 

1 

EA 

9B 

315 

6685015816875 

CALIBRATION  KEY  ELECTRONIC 

1 

EA 
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THERMOMETER  SURE  TEMP  PL 

9B 

315 

6515015683799 

DEFIBRILLATOR  AUTOMATED 
EXTERNAL  -LEAD  ECG  CABLE 

1 

EA 

9B 

315 

6515015257595 

THERMOMETER  CLINICAL  HUMAN 
ELECTRONIC  IGITALW/WALL 

1 

EA 

9B 

315 

6530004808286 

LIGHT  DIAGNOSTIC  EXAMINATION 
BURTON  TYPE  120  V  50-60 

1 

EA 

9B 

315 

6530015437127 

TABLE  EXAMINING  AND  TREATMENT 
MANUAL  59.5X28.5”  115 

1 

EA 

9B 

315 

6680012346789 

REGULATOR  OXYGEN  PRESSURE 
LIGHTWEIGHT  W/INTEGRAL 

1 

EA 
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APPENDIX  E.  MEDICAL  EQUIPMENT  SET  (MES)  2010 


The  following  are  the  durable  and  non-expendable  items  in  the  Medical 
Equipment  Set  Air  Ambulance  2010  UA  257B  as  of  October  13,  2014,  (HQDA,  2014c). 


UAC 

NSN 

NOMENCLATURE 

Ul 

Army 

ARC 

Qty 

257B 

6545015850537 

MES  AIR  AMB-2010 

SE 

N 

1 

257B 

6630015270969 

ANALYZER  BLOOD  GLUCOS 

PG 

D 

1 

257B 

6545015188536 

BACKPACK  MEDICAL  TA 

EA 

D 

1 

257B 

6545015388494 

BAG  HELICOPTER  MEDI 

EA 

D 

2 

257B 

6545015389464 

BAG  HELICOPTER  MEDI 

EA 

D 

1 

257B 

7210007157985 

BLANKET  BED  WOOL  O-G 

EA 

D 

6 

257B 

6530012653583 

EXTRACTION  DEVICE 

EA 

D 

1 

257B 

6530012601227 

FLOATATIN  ASSY  RESCUE 

EA 

D 

1 

257B 

6515015278068 

HEADLAMP  MEDICAL 

EA 

D 

6 

257B 

6530013807309 

LITTER,  FOLDING,  RIGID 

EA 

D 

6 

257B 

6515015571136 

OXIMETER  PULSE  PORT 

EA 

D 

6 

257B 

6530015157651 

PANEL  MODULAR  MED  TRA 

EA 

D 

1 

257B 

6680012346789 

REGULATOR  OXYGEN  PRES 

EA 

D 

2 

257B 

6530014883977 

RESTRAINT  LOCKING 

EA 

D 

1 

257B 

6515015139276 

RESUSCITATION  KIT,MOU 

EA 

D 

1 

257B 

6515003634100 

SAW  FINGER  RING  6"LG 

EA 

D 

1 

257B 

6515015104342 

SPHYGMONAMETER  ADULT 

EA 

D 

2 

257B 

6530014902487 

SPINEBOARD 

EA 

D 

1 

257B 

6515012508936 

SPLINT  TRACTION-EXTRI 

EA 

D 

1 

257B 

6515013146694 

STETHOSCOPE  COMB  28" 

EA 

D 

1 

257B 

6515015530107 

BLOOD-FLUID  WARMERSYS 

KT 

N 

2 

257B 

6545015338202 

CASE, MEDICAL  INSTRU 

EA 

N 

3 

257B 

6515015154197 

DEFIB/MON  RECORD  SYS 

EA 

N 

1 

257B 

6515015342369 

LARYNGOSCOPE  SET 

SE 

N 

1 

257B 

6515015505669 

PUMP  IV  INFUSIO 

EA 

N 

1 

257B 

6515014350050 

SUCTION  APPARATUS, SUR 

EA 

N 

1 

257B 

6515015239935 

THERMOMETER  KIT,CLINI 

EA 

N 

1 

257B 

6530014640267 

VENTILATOR  VOLUME  PTB 

EA 

N 

1 

257B 

6515014322707 

VITAL  SIGNS  MONITOR 

EA 

N 

1 
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APPENDIX  F.  MEDICAL  EQUIPMENT  SET  DEVELOPMENT 

USAMMDA/USAMMA 


The  following  is  the  Advanced  Development  Board  of  Directors  Command 
Budget  Estimate  Spend  Plan  for  MES  and  MEP  development  for  FY15-20,  as  of  May  6, 
2014  (C.  R.  Paschal,  personal  communication,  June  18,  2014). 
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CS  and  CSS 


Medical  Equipment  Set  Development 
USAMMDA / USAMMA 
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APPENDIX  G.  MEDEVAC  REQUIREMENTS  DOCUMENT 

CHANGE 


A.  MEMORANDUM  FROM  AM  EDI)  TO  TRADOC 


The  following  is  the  May  2,  1994  memorandum  from  AMEDD  to  TRADOC 
requesting  approval  of  the  enclosed  modification  to  the  UH-60Q  requirements  docmnent 
(P.  B.  Anderson,  personal  communication,  June  19,  2014). 


.  *  ‘W''  ^iUiC*L  ptPunT^efjT  ttnicq  toil  icnnai 
FO»r  »au  rtoniTO#.  'eJjh  nssii-ti'cdi 


OePAflTMeNT  OF  THE  ARMY 


H5KC-FCM  17&-L£k 


>Ji  i  :  3534 


MEtfOftAtlDUM  FCR  Oorrtirtinder ,  U.S.  Army  Training  .ind  Coot:  tine 


Command,  ATTN:  ATCD,  Fore  Monroe,  VA 


sUSJECCT;  Change  i  lq  Appendix  lr  UH6-0A  Black  Materiel  Need* 

rxcrctuction.  aated  1973  (MNf 


1.  Repeat  approval  of  me  enclosed  rtiddi£ica£iG?t  to  cite  iJH-euQ 
qu  i  reme  nc  s  documsr.  r . 

2,  Point  contact  rs  MAJ  Eugerne  H,  |J£ei££er(  DSN  *73.-0 IDS  ar 
couvnerciaL  1  UC  >  ZZi-0175, 


Enel 


Major  General,  MC 
Ccstreanding 


CFt 

ilQEA  iQAS^ttCL-PJ  ,  SlOs  Leraaburg  Fiku,  Fa  lid  Church*  VA 
25C41-325B 

commander 

tl.S-  Army  Wedical  Materiel  DevelapmenC  Activity* 

ATTN:  3GRD‘iJMS.  Fort  Hetrick,  Frederic;*.  KH  -1702-5QU3 

U.G,  Army  Medical  Materiel  Agency,  ATTN:  SGMMA-FLHP, 

Fsjrt  Petrie^,  l‘r54*cicicK  ME  21702-5301 

U„S,  Army  TtdLmng  Jnd  DogtiriLne  Command,  ATTN :  ATQD-SE, 
Fort  Monroe.  VA  > 
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B.  UH-60Q  REQUIREMENTS  DOCUMENT 

The  following  is  the  first  page  of  the  original  UH-60Q  requirements  document 
that  was  attached  to  the  May  2. 1994  memorandum. 


APPENDIX  1,  UH-S&a  Black  Hawk  Materiel  Need, 
dated 


Production  IMH  P]  , 


FOR 

‘Jfi-GOQ  SLACK  HAWK  (DUSTQFFl 


l .  General  JtoicxlP-tioh  of  Pjaaafca&B*!  Ui.fr/  ■ 

a.  Overall  Mission  Area,  Combat  Health  Supports 

b.  tvt>p  of  System  Proposed,  VH-60.  Medical  Evacuation 
{MEDEVAO  Halicopter. 


C-  Operational  Concept.  There  is  no  change  in  the 
operational  concept  except  that  tZie  UH-60Q  will  provide 
day/night .  adverse  weather,  and  emergency,  evacuation  of 
casualties. 


d.  support  Concept  The  CIK-50Q  will  use  the  standard, 
three-level  aviation  maintenance  system  to  include  class  IX. 
Contract  (maintenance  tray  be  required  to  support  low  density  items 
until  they  are  added  to  the  Army  maintenance  system.  The  UK-SOQ 
will  use  the  same  aviation  prescribed  load  list  (PLLI  and 
aircraft  survivability  equipment  as  the  UN-50A/UH-60L,  plus 
additional  PLL  to  support  UK-60Q  specific  systems.  Medical 
equipment  repair  will  use  the  existing  medical  logistics  system. 


e.  gtatement  <MNSl_5umgrY *  Appendix  1,  UK- GOA 

Black  Hawk,  MN  P,  was  approved  and  published  in.  June  1993* 
Capabilities  for  the  UH-60Q,  detailed  in  the  approved  Appendix, 
are  derived  from' Lessons  learned  and  demonstrated  shortcomings  in 
existing  systems 


2.  Threat  The  threat  is  the  game  as  for  tha  UH-SO, 

3  Shortcomings  of  Kxistino  systems,  Current  UH-lV  and  UH-fiOA 
DUSTOFF  helicopters  do  not  have  adequate  litter  capacity, 
day /night  adverse  weather  capability,  on-board  medical  treatment, 
aircraft  survivability,  and  external  lift  capacity. 


4 .  QzsLZ&ilii y^5_aesMiss£l  - 


a .  Performance , 

{li  Crew  member  .seating ,  The  lrtt-600  rcmst  have  seating 
for  two  pilots,  a  crew  chief,  and  a  medic* 

(25  Patient  and  medical  equipment  space.  The  UH-60Q 
must  provide  the  capability  to  carry  a  minimum  of  six  litters,  or 
seven  ambulatory  patients  or  additional  medical  1  personnel  or  a 
eembinat ion  of  each,  and  an  air  ambulance  medical  equipment,  set. 
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C.  RECOMMENDED  CHANGES  TO  THE  UH-60Q  REQUIREMENTS 
DOCUMENT 


ITEM 


20 


21 


22 


PAGE 


PARA 


4a 

(21) 


4a 

(21) 

4a 

{22) 


LIN 


23 


24 


5b 


5c 

C2) 


Ft GITAS  RECOMMENDED  CHANGES  AND  REASON 


typed  name,  grade- 

Bugene  II*  Pfeiffer 


DELETE:  External  Cargo  Container. 

RATIONALE;  Ncr  considered  practical  within 
cost  constraints. 

RENUMBERED: 


ADD :  Medical  Suction,  The  UH-SQQ  must  pro¬ 

vide  an  on-board  capability  tor  airway  and 
gastric  suction.  The  system  must  be  usable 
at  all  litter  stations  and  it  must  support 
four  patients  simultaneously .  it  must  have  a 
suction  range  of  0-250  centimeters  i cm)  of 
water  (H2G)  at  six  selectable  levels  of  2Gr 
30,  sQ,  100,  150,  and  250  cm  H20,  It  must 
have  an  accuracy  of  +  /-  5  cm  B20  from  the  se¬ 
lected  setting.  It  must  have  a  flow  rate  of 
not  less  than  two  liters  per  minute  Upm)  and 
an  accuracy  of  +  /-  0_i  1pm  of  flow  rate*  It 
must  be  capable  of  continuous  operation  at  all 
suction  levels  and  intermittent  operation  for 
gastric  suction  {15  seconds  on  and  8  seconds 
off  per  cycle)  at  20  cm  H2Q  only. 

RATIONALE;  Portable  auction  units  used  on 
current  evacuation  systems  have  several  short¬ 
comings  chat  can  be  overcome  by  a  system 
built  into  the  aircraft.  Among  these  are: 
durability,  storage  space,  accessibility, 
ability  to  secure  systems  In  use,  and  the  fact 
one  portable  kit  is  needed  for  each  patient. 
The  concept  of  a  built-in  suction  system  was 
demonstrated  on  the  proof  of  principle  UH-60Q. 

CHANGE  TO  READ :  Support  Equipment .  There 
may  be  minimal  change  to  current  aviation 
tools  and  test  equipment* 

RATIONALE:  The  UH-GQQ  will  have  equipment 

not  found  on  the  current  evacuation  systems, 

CHANGE  TO  READ:  A  training  device  represent¬ 
ing  the  medical  interior  will  be  required!  for 
flight  medic  and  flight  surgeon  training  at 
the  School  of  Aviation  Medicine. 

RATIONALE ;  This  needed  for  initial  training 
in  qualification  courses* 


TELE  PHONE /AUTO  VON : 
DSN  471-0105 


SIGNATURE 


page  3  of  9 
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D. 


MEMORANDUM  FROM  TRADOC  TO  PENTAGON 


The  following  is  the  August  23,  1994  memorandum  from  TRADOC  to  the 
Pentagon  requesting  final  approval  for  the  UH-60Q  requirements  document  modification 
(P.  B.  Anderson,  personal  communication,  June  19,  2014). 


*  [>(r  **  IUI  yn|  Ft  B  *1  ts  *  HA  1WIN&  AMtt  fcUt  1  ***  ep**H*M3 

■till  uillllil.  iinilMI  UUi'S# 


department  of  the  army 


a  3  AUG  1394 


ATCJJ-SE 


MEMORAMDUH  FOR  DEPUTY  CHIEF  OF  Fl'AFF  OPERATIONS  AND  PLANS,  ATTN: 


DAMO— FDH  r  4  00  ARMY  PENTAGON  *  WASHINGTON  DC 
£0310-0*00 


SUBJECT:  Change  1  tD  Appendix  lf  UfttiOA  Slack  Hawk  Materiel  Need, 

Production  (MN)  (PJ,  for  the  t)D  Slack  Hawk  (DUSTOPF) 


1,  Commander  r  U.S-  Army  Traininq  and  Doctrine  Comma tid  r  approved 
Change  l  to  Appendix  1  of  fchn  '-TH6  0A  Siac*  Hawk  MN  P  for  the  UH£0g 
Black  Hawk  (DGSTOEPJ. 

2 ,  we  ate  forwarding  the  KM  P  for  find!  approval- 

2.  a Q  TRADOC  FQC  is  CRT  Cournoyer,  ATCD-SEr  DSN  GBG~315S,  end 
datafax  DSN  eaa-2520. 


for  Combat  Developments 


CFj 

Cdr,  tJEAMEDBCfiS  ( U5HC- FCH ) 
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E. 


MEMORANDUM  FROM  PENTAGON  TO  TRADOC 


The  following  is  the  memorandum  of  approval  from  the  Pentagon  with  approved 
changes  and  modifications  enclosed  (P.  B.  Anderson,  personal  communication,  June  19. 
2014). 


.'*-14-1  i-t\m  ifrtft 


*uc  i"vjr  mvnocM 


flAKJ-FSHt 


^  i  CCf  139| 


KKHOttAHDtiK  ixaft  CMHASitiltB,  AHHE  fftAlyltfO  ANi>  OfitturttB 

CCOHABO,  ATCD-J5K,  FT-  *05fR£E,  Da 

SlfS^ZCTT  Prepaid  Chingcsr  to  Tlx*  T,;R=fl  BlaeA.  italic  Materiel 
Haed-j*rodiMtioj’L  feir  ch*  UV6&?  Oise*  3<>vJc  jcrt?£^rr> 


1-  ttafercnce  muxtAHlUll  ,  WO  TftADOC  <'  AT-C D - SE  f  ,  23  Ail 4  130** 
Sobleet;  Chang©  1  t,q  Append!*  1,  CM#*  aitcjc'ffavic  tax*  nil  >Wi, 
Product  loo  {Mtlj  [*J,  tor  tins  UB*&Q  ftlaCK  Havfe  MKFmm . 

2.  Cfcuoga*  pravidad  by  renaroxiduin  been  reviewed 

l*3f  thin  at  flea.  Approved  l-au^cs  and  tsodificiatioHJi  at  ea- 

Clcsara , 

5’  TRAM*  vill  puiaH^li  arw±  oh  an  q ««  ab  appropriate. 

POC  tEils  PtfLcn  ±i  KAiI  tow,  Lww  217-9**41* 


^ncl 


.  „  2*f  ^ 

fiDWAJLD  Cr  Aft&RRSOH  Til 

jf  ^Niior  CsiiAr'A  1  CJ* 

Militant  Dc?txj  Cbiet  ot  £t*lf 
_  for  Operation*  trvl  Flans, 
cevfti^Erasn't 

CFs  /V 

Atiistam  5*crntirf  of  the  An=y  |R#**ardh,  D«vai®£kiM-  wi 
Acgn*i»itiam|i  ,  ATT* »  tfAKti-ffiA*  Nub,  3>C  JUJID 
D*pqty  CbiMf  oi  S^afi  for  tioeratlana  iad  Piatin,  attsu  umjq-fdv* 
WA&iX,  DC  20  JIG 

The  Sttr^rnrtn  Asmara!  *  ATTif :  &ASG-tjtf?r  510S  La-aiburg  Pika*  Fall* 
ClnL£trh r  VA  2^041-3353 
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F.  APPROVED  CHANGES  TO  UH-60Q  REQUIREMENTS  DOCUMENT 

The  following  are  the  approved  changes  to  the  UH-60Q  requirements  document 
as  referenced  in  the  memorandum. 


J*I-J1~1395  'r-.M 


CWagft  1. 


RecowM-Eiroeu  changes  to  puhugatigns  and 
BLANK FORW3 


rta,  { 

HQDa,  ODCSOPS 
(DAWO-W^HJ 


.1|jM  i  ffM'iij  (hr  %p-.  Sim  art 

;^klf  Tijni  Uri  (RPSTLli  nr*J  Tkxo* 

tsca**) 


FAOh  (*:«y 

DAN10  FDV 


pSni  1  -  MX  wfcJCAipga  ftxcvn  m  ri  *ap  scjmAAmp  ma«*  f oahi 


iteu 

NO, 


NO. 


I  Pfr) 


{»>*<*) 


41(16) 


H&- 


FWMA«£ 

NX 


nm 

Apps.  t.  LTH  AflA  BLu±  (,MW)  <F) 


rrtfO^fcCNCeD  CJUMOCS  A>#QRfr*3QH 
a  f*ws 


CHANGE  aAi:  tJH-« tWec*  Hrj*fc  Hcttwpier  frstcra  Tl&™i 
AtHUlKV  ftwrt  (STAftJk  Draft  Nervtm^tJ  LWT  _ 

EUntiNAUi:  lrA;catei  (nail  iCSCfli  ihieatjaacunKfiL 


CHANGE.  Ddat  *£  "tHXpiOrjgtntH.iwra  mulV  provided 
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APPENDIX  H.  MEDEVAC  REQUIREMENTS  WORKING  GROUP 

RECOMMENDATIONS 


The  following  is  the  October  9,  2008,  MEDEVAC  requirements  working  group 
recommendations  to  the  Director  of  Combat  Development  and  Doctrine  (P.  B.  Anderson, 
personal  communication,  June  19,  2014). 


PEhY14 
41T4A-MH  Of 


DEPARTMENT  OF  THE  ARMY 

U.ft.  AftMV  HEXHCJIL  GfFAHTHEhT  CEhTt*  ftwfc  SCHGCR 
DiiiLcrDiiAiE  nr  medical  emacuatigh  rqop-hrwcv 
Fi/RT  fluent  R.  ALABAMA  3RJR2  E-H ?  £ 


MCCS-FE  -9  October  300S 

MEMORANDUM  FOR  DIRECTOR  OF  Combat  Drvelopnhenft  jcid  Doctrine,  US  A  tiny  Medial 

j  !iL’p;i  rl  ii  iliiE.  hurt  N;icn  llnush.in,  Trails 


SUBJECT:  MEDEVAC  RsquirdiiuMls  Working  Gfiyup  Re  ewirnpnd^  lions 
I.  Referenci ts. 

:i.  UH-friiA  litaclcha-^l:  Mission  Nped  ftjf  Ptoductkiri  MN(P)  document.  Aug  1979. 

b.  UH-^lQ Blaelchawk  Misskm  Need  fui  Pnwfi*cciE>ii  MSI(lal  dftc-iLiriLiic,  2\  Occ  l99d 

c.  HH-6QM  Blackball;  MEDEVAC  Medical  [nterior  Jiem  Specification.  Z4>  Jam  2007. 

tl.  9 13  l-rti  IM  H-I^khjiwk  MEDEVAC  Medical  Interior  ftcin  Specification.  9  Muy  200S. 

C.  N  LpjViOI  iiem.Iui'iI  DC  ClkirtCf,  Medical  t :  ■.  ^ u' u ; 1 1 1  ; :•  1 1  E'mpLinuriLy  DireulLmUif  I  M  i-.l-1! J_K 
]  Jun  am. 

f.  T&Heotf  Otg^iLisacirKi  aiKl  Equip  men!  {TOE}  Q8443OM0,.  Air  AmbulatiM  (HJd-WH. 
General  Support  Avia t Lon  EartlaJim*  Combat  AvklLotn  Brigade  iniisi^n  Malemeiit. 

|r.  Aii-L-r;ih  Specification  for  (he  1.1 1  l-WJL  Blackfiawk  Helicopter*  Sikorsky  Engineering 
Spec  ilicalions  SES  70Q7TO,  01  July  1997  -  30  June  2002_ 

ill.  Global  Alt  TflUk-  Management  System  {O ATM)  CnpobiNlks  Production  Document 
(CPl>i.  Increment  lR  30  June  2W3 

5.  Purpose.  Thi.y  memorandum  identifies  recoTLTmemfcd  UH-60  MEDEVAC  aircraft  mission 
specific  requirements  to  apdaLe  dfr  UH-rtOA  MM  |P),  duicsd  Aug  1979,  ft>T  lntplifTnunumon  miy 
UH-fiOA  and  L  l  1-frOt.  hkkIl-I  MEEHEVAC  helicopter  conversions.  There  capabililies  and 
requirements  are  in  addition  to.  and  separate  from  the  already  approved  UH-fcGL  *m*tel  aircraft 
requirements. 
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MCCSFE  9  October  2008 

SUBJECT:  MEDEVAC  Requirements  Working  Group  Recommendations 

Hackgnuiml 

a.  The  UH-40A  MN  IP),  approved  in  August  1979,  specified  basic  MEDEVAC 
requirements  tor  UH-60A  MEDEVAC  aircraft.  I  edmotogy  devetofivrients,  awl  MEDEVAC 
airerafi  employment!  in  combat  theaters,.  and  missions  in  support  of  Homeland  Defense, 
identified  capabilities  gaps  and  potential  improvements  to  UH-60A  aircraft  during  retrofit  to 
UH-6GL  model  airerafi 

b  The  Medical  Evacuation  Ih-opotiency  Directorate  was  chartered  as  the  lead  agency  for 
the  MEDEVAC  Requirements  Working  Group  (MRWG)  to  determine  MEDEVAC  airerafi 
Specific  requirement-*  and  develop  appropriate  requirements  documents  lor  the  UH-60 
MEDEVAC  airerafi  in  support  of  ihe  "A"  to  "L"  model  cascade  to  the  Reserve  Component 
(RC).  The  MRWG  was  comprised  of  user  community  representatives  from  all  three  components 
aiut  capabi  lilies  developers  from  across  the  Army.  Recummendations  are  enclosed 
Specification  details  are  included  m  the  a  It  ached  enclosures. 

4.  Required  MEDEVAC  capabilities  summary  (Threshold): 

a.  Configurable  for  4-6  standard  litter  or  ambulatory*  patient  stations,  or  a  mix  of  both, 
recoiiflgjurable  within  iwu  minutes.  Litter  posiiicms  statl  support  a  load  of  at  least  265  lbs  (240  lb 
patient  plus  25  lbs  of  litter,  medical  equipment,  etc.)  under  crash  loading  as  specified  by  the 
applicable  aircraft  specification.  Ambulatory  patient  seating  stall  support  piiserogcrs  of  up  to 
240  lbs  under  crash  loading  as  specified  by  Ihe  applicable  airerafi  specification 

b.  Must  have  hoist  capability  with  a  total  25Cf  useable  length  cable,  600  lh  snength.  and 
2l57min  rate  of  movement. 

c.  Must  be  equipped  with  pharmaceutical  grade  oxygen  (either  bottles  or  AMOG$)  for 
patients,  with  on-board  sumge  capacity  for  four  additional  class  “D"  oxygen  cylinder  botllcs  or 
a  bnck*up  oxygen  supply  tank  of  equal  capacity. 

d.  Musi  be  configurable  to  carry  a  Crashworthy  Extended  Range  Fuel  System  w  itli  a  range  of 
at  least  500  nautical  miles  total  distance  without  refueling. 

e.  Musi  have  sensor  capability  to  acquire  persomte  1/casualties  at  night  and  during  tta  day 
when  visibility  is  obscured  by  smoke,  light  precipitation,  or  by  blowing  snow  or  sand.  Must 
lave  the  ability  todeteciteeognire  hunum-sired  targets  at  greater  than  I  kilometer. 

f.  Communications  must  he  Global  Air  Traffic  Management  System  (GATM)  compatible. 
Must  hu  interoperable  with  communications  necessary  for  tactical  and  Homeland  Defense  (HLD) 
missions,  and  operations  under  tnsmiment  Flight  Rules  jlFRf  HLD  rmssi<nn  support 
rommunications  apply  to  airerafi  with  applicable  IILD  mission  sets.  Adapting  the  l’H-60  for  use 
n  Homeland  Security  Homeland  Defense  (HL&TfLD)  missions  requires  a  compact,  agile,  P25 
rompliant  CA1  system  supporting  conventional,  trunked  protocols,  and  encryption  in  narrow 
>and  FM  ranges  136-  174  MHz,  450  -  520  MID,  764  -  H4>9  MHz,  amt  806  to  960  MHz  band 
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MCCS-FE  9  October  2008 

SUBJECT4.  ME  DEV  AC  Requirements  Working  Group  Reeomnvendatiofis 


using  a  system  that  can  be  placed  in  the  l  H-W)  lower  console  with  minimal  aircraft  modification 
such  that  it  can  be  easily  removed  for  mobilization,  reset  or  aircraft  transfer. 

g  The  intercom  system  will  have  voice  activation  and  private  functions  to  facilitate  patient 
treatment  without  interference  w  ith  cite  flight  crew 

h.  Must  have  wireless  secure  communications  system  for  crewmembers  to  remain  m  contact 
with  the  aircrew  while  otT-board  the  ait  craft  at  distances  of  up  to  54K)  feet. 

i  MEDEVAC  aireraft  must  be  able  to  accurately  navigate  tactically  over  land  and  over 
water  in  ship-to-shore  and  shore-to-ship  operations,  and  under  existing  and  future  IFR 
conditions,  both  CONUS  and  overseas.  Navigation  equipment  will  be  GATM  compatible  for 
operations,  under  JFR,  plus  an  IT  R  certified  Global  Positioning  System  (GPS),  with  an  off-shore 
navigation  system  interoperable  with  C.S.  Naval  vessels  [such  as  current  Tactical  Navigation 
tTACAN)  or  follow-on  Navy  over-water  navigation  sysicms|  Navigational  equipment  will 
additionally  include  the  Personnel  Location  System  (PLS). 

).  Internal  lighting  will  be  ANV1S  compliant.  All  Medical  Interior  lighting  and  illuminated 
visual  signals  in  crew  stations  and  where  crew  members  must  utilize  NVIS  to  perform  their  tasks 
shall  limit  spectral  radiance  as  specified  in  Tables  111  and  Ilia  of  MIL-S  I  1)-5(MI9  l<n  Type  I, 

Class  A  goggles.  AED  has  stated  that  per  MIL-S  I  1)  3(1(19,  general  guidance  for  general 
illumination  is  1-20  foot-candles. 

k  Electrical  power  shall  consist  of  2.4  KVA,  1 15  Vac.,  bi  t  cycles,  with  at  least  one  outlet 
readily  accessible  by  e-ach  of  the  litter  staiiorts 

].  Patient  suction  will  consist  of  a  minimum  of  carry-on  medical  suction  devices. 

m  External  lift  will  have  9000  lb  capacity. 

n.  Blackout  curtains  will  be  available  to  isolate  the  patient  area  of  tlie  cabin  m  while  light, 
tirom  the  aircrew  operating  under  night  v  ision  devices  during  periods  of  reduced  visibility. 

<k  Environmental  control  system  (ECS)  w  ith  a  heater  output  of  52,000  BTUs,  or  the 
installation  of  the  Electric  Auxiliary  Heater  <  1 660*01 -332-9900)  or  Bleed  Air  Heater  1 1660-4)  I  - 
526-4097). 

p.  Each  litter  station  shall  haie  provisions  for  at  least  two  intravenous  bags. 

q.  MEDEVAC  aircraft  shall  be  equipped  with  an  on-board  hazardous  weather  avoidance 
system  such  as  storm-scope  to  support  operations  during  adverse  w  eather. 

r.  The  MEDEVAC  configuration  shall  provide  crash-worthy  seating  for  the  crew-chief  and 
medic,  and  up  to  two  additional  passengers  in  addition  tn  the  patients 
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MCC5-FE  9  October  JOOB 

SUBjECT.  MEDEVAC  Requirements  Worldqg  Group  Recommendations 


S.  The  MEDBVAjC  1 1 umi  ;lI  ii  'ii  kIihII  iii-'ImlIl  i l i ■  H i  11  ■  ~ ; i 1 1 ■: i n s:  cir  L:  its  thilt  $hp  II  minimize  the 
intrusion  of  bloixl  mi  id  cielmr  I’KilnnK-nl  111  iid  fnin-  patients  into  the  airframe  structure  of  iLil  floor. 

5.  i'injjwih  capribililKS  (Objective  Requirements): 

a.  L'anii^urabhc  for  fi  sLamiartl  liners,  ors-i*  iiiabtilotory  pulrants.  reconfigurablc  within  lwo 
nLmutt.  AIL  p;i|ienr  accommodations  siioJI  support  paLienls  under  crash  loading  as  specified  by 
he  applicable  aircraft  specifications. 

b.  Shall  have  :i  tri'wii-onl  binding  md  system  installed.  available  to  the  aircrew  during 
jpenrtions  under  reduced  visibility  landing?!. 

e.  Shal  I  have  iiiitmpmhto  i u  lein?dieine  capnbi  lily  to  fbc  ilttate  remote  medical  procedm  lk. 

d  Shall  have  provisions  to  accept  off-hoard  near  real- time  imagery  feed  and  display 

accessible  [U  all  ri'itmlyjis  rtf  lIlc  iLircrvv. 

c.  Environmental  Control  SyttHH  sltall  ha.ve  #  heulcr  component  compliant  with  iIk 
dutftlwild  lequiTiinivnii  iind  a  cooling  system  capable  of  producing'  45.O0O  BTU  output. 

f.  Shal  I  have  an  on-board  oxygen  geiwnLiipp:  system  with,  a  minimum  outpnL  pressure  of  ft) 
P5I  and  flow  rule  of  licit  1 ess  than  1 5  litters  per  minute  (1pm.).  The  system  •will  support  a 

ii  ii  ii  imiLii  i  of  four  pal  ients  simultaneously,  and  have  a  Isact-up  Arty^n  storage  espscity  of  240 
liters  to  provide  adequate  oxygen  flow  and  pressure  m  vast  of  primary  system  failure. 

it-  The  Medical  Interior  I ieki ingj  system  shall  provide  a  ininiinum  dlurr-inution  of  10  Ibor- 
ratidles  and  a  maximum  rtf  4IJ  fArtr-L-mnlles-  at  ntiiaimum  drive  condition,  measured  at  die  suifae^ 
»f  tlic  liners,  arniund  the  upper  torso  oflhe  paLienl  wlicn  the  liners  are  deployed. 

5.  P (lk  is  Mr.  Mark  Robinson,  354-255-05(15. 


Encls  XltOfeEKT  D-  MITCHELL 

\  ro  L  Requirements  COL,  MS 

Director-  Medical  Evacuation  Propone ncy 


rnart.w  robinson66AMEDD.aniny.niil. 
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UHKOA-L 

MEDEVAC  MISSION  EQUIPMENT  REQUIREMENTS  from  the  UH-60Q  MN(P)  App.  1  (2100-19941 


APPENDIX  I.  UH-60A/L  MEDEVAC  MISSION  EQUIPMENT 
REQUIREMENT  MATRIX 


The  following  mission  equipment  requirements  matrix  depicts  the  formal 
requirements  for  the  UH-60A/L  MEDEVAC  Black  Hawk  helicopter  (P.  B.  Anderson, 
personal  communication,  June  19,  2014). 
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APPENDIX  J.  HH-60L  MEDEVAC  MISSION  EQUIPMENT 
REQUIREMENT  MATRIX 


The  following  mission  equipment  requirements  matrix  depicts  the  formal 
requirements  for  the  HH-60L  MEDEVAC  Black  Hawk  helicopter  (P.  B.  Anderson, 
personal  communication,  June  19,  2014). 
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APPENDIX  K.  HH-60M  MEDEVAC  MISSION  EQUIPMENT 
REQUIREMENT  MATRIX 


The  following  mission  equipment  requirements  matrix  depicts  the  formal 
requirements  for  the  HH-60M  MEDEVAC  Black  Hawk  helicopter  (P.  B.  Anderson, 


personal  communication,  June  19,  2014). 
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APPENDIX  L.  INTERIM  MEDEVAC  MISSION  SUPPORT  SYSTEM 
(IMMSS)  MEDICAL  EVACUATION  (MISSION  EQUIPMENT 
PACKAGE) 


The  following  is  the  Advanced  Development  Board  of  Directors  Command 
Budget  Estimate  Spend  Plan  for  IMMSS  for  FY15-20,  as  of  May  6,  2014  (C.  R.  Paschal, 
personal  communication,  June  18,  2014). 
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APPENDIX  M.  PRODUCT  DIRECTORATE  MEDEVAC  “SAME” 

INITIATIVE 


The  following  is  the  PD  MEDEVAC  “SAME”  Initiative  published  in  the 
MEDEVAC  Enterprise  Newsletter  (MEPD,  2014b,  p.  8). 
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APPENDIX  N.  PRODUCT  DIRECTORATE  MEDEVAC  ROADMAP 


The  following  is  the  PD  MEDEVAC  Roadmap  published  in  the  MEDEVAC 
Enterprise  Newsletter  (MEPD,  2014b,  p.  9). 


109 


THIS  PAGE  INTENTIONALLY  LEFT  BLANK 


110 


LIST  OF  REFERENCES 


Administrator.  (2012).  How  the  army  is  slow  to  meet  MEDEVAC  challenges  in  the  21st 
century.  Retrieved  from  http://medevacmatters.org/20 1 2/04/0 1  /how-the-army-is- 
slow-to-meet-medevac-challenges-in-the-2 1  st-century/ 

AMD  Global  Medicine.  (2014).  Portable  teleclinic:  Clinical  telemedicine  in  a  mobile 
case.  Retrieved  from  http://www.amdtelemedicine.com/telemedicine- 
equipment/portable-teleclinic.html 

Anderson,  P.  B.  (2014).  Product  Directorate  MEDEVAC  lessons-learned  summary. 
Huntsville,  AL:  PD  MEDEVAC. 

Bastian,  N.  D.,  Brown,  D.,  Fulton,  L.  V.,  Mitchell,  R.,  Pollard,  W.,  Robinson,  M.,  & 

Wilson,  R.  (2013).  Analyzing  the  future  of  army  aeromedical  evacuation  units  and 
equipment:  A  mixed  methods,  requirements-based  approach.  Military  Medicine, 
178(3),  321-329.  Retrieved  from  http://www.dtic.mil/docs/citations/ADA591404 

Bastian,  N.  D.,  &  Fulton,  L.  V.  (2014).  Aeromedical  evacuation  planning  using 
geospatial  decision-support .  Military  Medicine,  179(2),  174-182. 

Bastian,  N.  D.,  Fulton,  L.  V.,  Mitchell,  R.,  Pollard,  W.,  &  Wilson,  R.  (2013).  Force 
design  analysis  of  the  Army  aeromedical  evacuation  company:  A  quantitative 
approach.  The  Journal  of  Defense  Modeling  and  Simulation:  Applications, 
Methodology,  Technology,  70(1),  23-30.  doi:  1 0. 1 1 77/1 5485 1 29 1 1432877 

Blanchard,  B.  S.,  &  Fabrycky,  W.  J.  (2011).  Systems  engineering  and  analysis  (5th  ed.). 
Boston,  MA:  Prentice  Hall. 

Bledsoe,  S.  (2013).  UH-60A/L/M  Black  Hawk  product  office  deactivated;  UH-60L 
Digital  Product  Directorate  formed.  Retrieved  from 
http://www.army.mil/article/106690/ 

Boeing.  (2011).  Boeing  deploys  gigabit  ethemet  data  multiplex  system  on  USS  Spruance. 
Retrieved  from  http://boeing.mediaroom.com/20 11-1 0-24-Boeing-Deploys- 
Gigabit-Ethernet-Data-Multiplex-System-on-USS-Spruance 

Booth,  W.  C.,  Colomb,  G.  G.,  &  Williams,  J.  M.  (2008).  The  craft  of  research  (3rd  ed.). 
Chicago,  IL:  University  of  Chicago  Press. 

Bouma,  M.  (2005).  Medical  evacuation  and  treatment  capabilities  optimization  model 
(METCOM)  (master’s  thesis,  Naval  Postgraduate  School).  Retrieved  from 
http  ://hdl.handle.net/ 1 0945/2008 


111 


Bruckart,  J.  E.,  Licina,  J.  R.,  &  Quattlebaum,  M.  D.  (1994).  Laboratory  and  flight  tests  of 
medical  equipment  for  use  in  U.S.  Army  MEDEVAC  helicopters  (No.  94-45).  Fort 
Rucker,  AL:  United  States  Army  Aeromedical  Research  Laboratory.  Retrieved 
from  http://www.dtic.mil/get-tr-doc/pdf?AD=ADA285654 

Bruckart,  J.  E.,  Licina,  J.  R.,  &  Quattlebaum,  M.  D.  (1995).  First  medical  test  of  the  UH- 
60Q  and  equipment  for  use  in  U.S.  Army  medevac  helicopters.  Retrieved  from 
http://libproxy.nps. edu/login?url=http://search.proquest.com/docview/27384932? 

accountid=  12702 


Bureau  of  Medicine  and  Surgery.  (2014).  Navy  medicine  almanac,  2014.  Retrieved  from 
https://ia600509.us.archive.org/29/items/NavvMedicineAlmanac2014PDF/Navy 

%20Medicine%20  Almanac%2020 1 4%20PDF  .pdf 

Cecchine,  G.,  Johnson,  D.,  Bondanella,  J.  R.,  Polich,  J.  M.,  &  Sollinger,  J.  (2001).  Army 
medical  strategy:  Issues  for  the  future  (RAND/IP-208-A).  Retrieved  from 
http://www.dtic.mil/cgi- 

bin/GetTRDoc?Location=U2&doc=GetTRDoc.pdf&AD=ADA400828 

Chairman,  Joint  Chief  of  Staff  (CJCS).  (2012,  July  26).  Doctrine  for  health  service 
support  in  joint  operations  (Joint  Publication  4-02).  Retrieved  from 
http://www.dtic.mil/doctrine/new  pubs/jp4  02.pdf 

Chief  of  Naval  Operations.  (CNO).  (2014).  CNO’s  sailing  direction.  Retrieved  from 
http://www.navy.mil/cno/cno  sailing  direction  fmal-lowres.pdf 

Cicek,  I.,  &  Beisner,  G.  S.  (2010).  A  new  process  for  the  acceleration  test  and  evaluation 
of  aeromedical  equipment  for  U.S.  Air  Force  safe-to-fly  certification.  Defense 
Acquisition  Review  Journal,  77(56).  Retrieved  from 

http://www.dau.mil/pubscats/PubsCats/AR%20Joumal/arj56/Cicek  ARJ56.pdf 

Creech,  D.W.  (2011).  HH-60M  walk  around  v4.  PowerPoint  presentation  at  the  product 
directorate  MEDEVAC  office,  Redstone  Arsenal,  AL. 

Csaky,  T.  (2014).  In  search  of  perfection:  The  ideal  helicopter  medical  interior. 
Waypoint:  AirMed  &  Rescue,  57.  Retrieved  from 
http://www.airmedandrescue.com/get-waypoint/issue-57-iune-2014 

D’Alessandro,  D.  M.,  D’Alessandro,  M.  P.,  Hendrix,  M.  J.  C.,  &  Bakalar,  R.  S.  (1999). 
Information  needs  of  naval  primary  care  providers  and  patients  at  sea.  Military 
Medicine,  164(2),  127-31. 

Defense  Acquisition  University  (DAU).  (2010).  Integrated  defense  AT&L  life  cycle 
management  chart.  Retrieved  from  https://ilc.dau.mil/ 


112 


Defense  Medical  Materiel  Program  Office  (DMMPO)  (2014).  DHA  &  MMESO 
combined  authoritative  JPOC  list.  Retrieved  from 
https://www.dmsb.mil/refDocs/DHA  MMESO- 

COMBINED  AUTHORATATIVE  JPOC  LIST.xls 


Department  of  Defense  (DOD).  (2005).  Airworthiness  certification  criteria  (MIL-HDBK- 
516B).  Retrieved  from  http ://www . acqnotes . com/Attachments/MIL-HDBK- 
516B.%20Airworthiness%20Certification%20Criteria%205%20Feb%2004.pdf 

Department  of  Defense  (DOD).  (2007).  Requirements  for  the  control  of  electromagnetic 
interference  characteristics  of  subsystems  and  equipment  (MIL-STD-461F). 
Retrieved  from  http://www.dtbtest.com/PDFs/MIL-STD-461F.pdf 

Department  of  Defense  (DOD).  (2008).  Environmental  engineering  considerations  and 
laboratory  tests  (MIL-STD  810G).  Retrieved  from 
http://www.atec.army.mil/publications/Mil-Std-8 1  OG/Mil-Std-8 1  OG.pdf 

Department  of  Defense  (DOD).  (2010).  Functions  of  the  Department  of  Defense  and  its 
major  components  (DOD  Directive  5100.01.).  Retrieved  from 
http://www.dtic.mil/whs/directives/corres/pdf/510001p.pdf 

Department  of  Defense  (DOD).  (2012).  Department  of  Defense  design  criteria  standard: 
Human  engineering  (MIL-STD- 1472G).  Retrieved  from 
http://www.public.navy.mil/comnavsafecen/Documents/acquisition/MIL-STD- 

1472G%5Bl%5D.pdf 

Department  of  Defense  (DOD).  (2013).  DoD  open  systems  architecture  contract 
guidebook  for  program  managers  (ver  1.1).  Retrieved  from 
https://acc.dau.mil/OSAGuidebook 

Department  of  Defense  (DOD).  (2014).  Better  buying  power  3.0.  Retrieved  from 

http://bbp.dau.mi1/docs/2  Better  Buying  Power  3  0%2819  September  2014%2 

9.pdf 

Department  of  the  Navy  (DON).  (1993).  Management  and  procurement  of  authorized 
medical  and  dental  allowance  list  materiel  for  fleet  units  (BUMED  Instruction 
6700. 13G  CH-1).  Retrieved  from 

http://www.med.navy.mil/directives/Pages/BUMEDInstructions.aspx 

Department  of  the  Navy  (DON).  (2012).  Mission,  functions,  and  tasks  of  Naval  Medical 
Logistics  Command  (BUMED  Instruction  5450. 1H).  Retrieved  from 
http://www.med.navy.mil/directives/Pages/BUMEDInstructions.aspx 

Department  of  the  Navy  (DON).  (2013).  Required  operational  capabilities  (ROC)  and 
projection  operation  environment  (POE)  for  CG-47  (Ticonderoga)  class  guided 
missile  cruiser  (OPNAV  Instruction  3501.160C).  Retrieved  from 
http://doni.daps.dla.mil/allinstructions.aspx 


113 


Department  of  the  Navy  (DON).  (2014a).  General  guidance  for  the  classification  of 
naval  vessels  and  battle  force  ship  counting  procedure  (SECNAV  Instruction 
5030. 8B).  Retrieved  from  http ://doni. daps . dla.mil/ allinstructions . aspx 

Department  of  the  Navy  (DON).  (2014b).  Required  operational  capabilities  (ROC)  and 
projection  operation  environment  (POE)  for  littoral  combat  ships  (OPNAV 
Instruction  3501.352A).  Retrieved  from 
http  ://doni  .daps  .dla.mil/allinstructions .  aspx 

Department  of  the  Navy  (DON).  (2014c).  Required  operational  capabilities  (ROC)  and 
projection  operation  environment  (POE)  for  Avenger  class  mine  counter 
measures  ships  (OPNAV  Instruction  3501. 164D).  Retrieved  from 
http://doni.daps.dla.mil/allinstructions.aspx 

Department  of  the  Navy  (DON).  (2014d).  Naval  en  route  care:  Moving  our  wounded 
warriors  with  en  route  care.  Retrieved  from 

http://www.med.navy.mil/sites/nmotc/opmed/en  routecare/Pages/default.aspx 

Dorland,  P.,  &  Nanney,  J.  (1982).  Dust  off:  Army  aeromedical  evacuation  in  Vietnam. 
Retrieved  from  http://www.historv.armv.mil/html/books/090/90-28- 
1/CMH  Pub  90-28-1. pdf 

DUSTOFF  Association,  (n.d.).  Photo  book  3.  Retrieved  from 
http://www.dustoff.org/photo/photos3.htm 

Eshelman,  R.Creswell,  J.  W.  (2008).  Research  design:  Qualitative,  quantitative,  and 
mixed  methods  approaches  (3rd  ed.).  Thousand  Oaks,  CA:  SAGE 

Freedberg,  S.  J.,  Jr.,  Eshelman,  R.  E.,  &  Cicek,  1. 1.  (2012).  Joint  en  route  care  equipment 
test  standard  (JECETS).  Retrieved  from  https://www.dmsb.mil/refDocs/JECETS- 
Joint%20Airworthiness.pdf 

Freedburg,  Jr.,  S.  J.  (2014a).  FVL  helicopters:  How  to  avoid  F-35  snafu.  Retrieved  from 
http://breakingdefense.com/2014/09/fvl-helicopters-how-to-avoid-f-35-snafu/ 

Freedberg,  Jr.,  S.  J.  (2014b).  Future  vertical  lift  begins  open  software  quest.  Retrieved 
from  http://breakingdefense.com/20 14/1 1/future-vertical-lift-begins-open- 

software-quest/ 

Fulton,  L.,  McMurry,  P.,  &  Kerr,  B.  (2009).  A  Monte  Carlo  simulation  of  air  ambulance 
requirements  during  major  combat  operations.  Military  Medicine,  174(6),  610— 
614. 

Fulton,  L.  (2014).  AAR/survey  comments.  PowerPoint  presentation  at  MEPD,  Fort 
Rucker,  AL. 


114 


Fulton,  L.,  Bastian,  N.,  &  Wilson,  R.  (in  press).  Design  for  Six  Sigma — The  Next  Army 
Medical  Evacuation  Aircraft.  Quality  Progress. 

Gates,  R.  M.  (2014).  Duty:  Memoirs  of  a  Secretary  at  war.  New  York:  Alfred  A.  Knopf. 

GE  Healthcare.  (2014).  Introducing  the  vscan  family.  Retrieved  from 
https://vscan.gehealthcare.com/introducing-vscan-family 

Ginn,  R.  V.  N.  (1997).  The  history  of  the  U.S.  Army  Medical  Service  Corps.  Washington, 
DC:  Office  of  the  Surgeon  General  and  Center  of  Military  History.  Retrieved 
from  http://www.historv.armv.mil/html/books/030/30-19-l/CMH  Pub  30-19- 

l.pdf 

Government  Accountability  Office  (GAO).  (1992).  Operation  Desert  Storm:  Full  Army 
medical  capability  not  achieved  (GAO-92-175).  Retrieved  from 
http://www.gao.gov/assets/160/152150.pdf 

Government  Accountability  Office  (GAO).  (2010).  Defense  acquisitions:  DOD  could 
achieve  greater  commonality  and  efficiencies  among  its  unmanned  aircraft 
systems  (GAO-10-508T).  Retrieved  from  http://www.gao.gov/products/GAQ-10- 
508T 


Government  Accountability  Office  (GAO).  (2013).  Defense  acquisitions:  DOD  efforts  to 
adopt  open  systems  for  its  unmanned  aircraft  systems  have  progressed  slowly. 
Retrieved  from  http://www.gao.gov/products/GAO-13-65 1 

Government  Accountability  Office.  (2014).  Defense  contracting:  Early  attention  in  the 
acquisition  process  needed  to  enhance  competition.  Retrieved  from 
http://www.gao.gov/products/GAO-14-395 

Headquarters,  Department  of  the  Army.  (2002).  The  medical  company  (FM  4-02.6). 
Retrieved  from 

http://armypubs.armv.mil/doctrine/DR  pubs/dr  a/pdf/fm4  02x6.pdf 

Headquarters,  Department  of  the  Army.  (2007a).  Airworthiness  qualification  of  aircraft 
systems  (AR  70-62).  Retrieved  from 
http://www.apd.armv.mil/pdffiles/r70  62.pdf 

Headquarters,  Department  of  the  Army.  (2007b).  Medical  evacuation  (FM  4-02.2  change 
1).  Retrieved  from 

http://armypubs.armv.mil/doctrine/DR  pubs/dr  a/pdf/fm4  02x2.pdf 

Headquarters,  Department  of  the  Army.  (2011).  Army  Acquisition  Policy  (AR  70-1). 
Retrieved  from  http://www.apd.army.mil/pdffiles/r70  1  .pdf 


115 


Headquarters,  U.S.  Transportation  Command  (USTRANSCOM).  (2013).  Air  mobility 
operations  (JP  3-17).  Retrieved  from 
http://www.dtic.mil/doctrine/new  pubs/ip3  17.pdf 

Headquarters,  Department  of  the  Army.  (2013a).  Army  health  system  (FM  4-02). 

Retrieved  from  http://armypubs.armv.mil/doctrine/DR  pubs/dr  a/pdf/fm4  02.pdf 

Headquarters,  Department  of  the  Army.  (2013b).  Casualty  evacuation  (ATP  4-25.13). 
Retrieved  from 

http://armypubs.armv.mil/doctrine/DR  pubs/dr  a/pdf/atp4  25xl3.pdf 

Headquarters,  Department  of  the  Army.  (2014a).  Army  Medical  Materiel  Acquisition 

Policy  (AR  40-60).  Retrieved  from  http://www.apd.army.mil/pdffiles/r40  60.pdf 

Headquarters,  Department  of  the  Army.  (2014b).  Flight  regulations  (AR  95-1). 

Retrieved  from  http://www.apd.army.mil/pdffiles/r95  1  .pdf 

Headquarters,  Department  of  the  Army.  (2014c).  Logistics  information  warehouse:  The 
electronic  sets,  kits,  and  outfits  supply  catalog.  (2014).  Retrieved  from 
https://weblog.logsa.army.mil/sko/electronic  skot.cfm?CD  RELEASE=APR14 

Headquarters,  Department  of  the  Army.  (2014d).  Medical,  dental,  and  veterinary  care 
(AR  40-3).  Retrieved  from  http://www.apd.armv.mil/pdffiles/r40  3.pdf 

Healy.  (2014).  X  Prize  finalists  design  trekkie-inspired  health  tool.  Retrieved  from 

http://www.usatodav.eom/storv/news/nation/2014/08/27/qualcomm-tricorder- 

xprize/14586959/ 

Hopkins,  C.,  Hunt,  R.,  Nix,  R.,  Quinn,  M.,  Ziemer,  P.,  &  Wing,  V.  (2014).  Afloat  medical 
material  estimates:  Guided  missile  cruisers,  guided  missile  destroyers,  guided 
missile  frigates,  littoral  combat  ships,  mine  countermeasure  ships  and  patrol 
crafts.  San  Diego,  CA:  Naval  Health  Research  Center. 

Hurd,  W.  W.,  Jernigan,  J.  G.,  &  Carlton,  P.  K.,  Jr.  (2002).  Aeromedical  evacuation: 
Management  of  acute  and  stabilized  patients.  Retrieved  from 
http://www.springer.com/medicine/book/978-0-387-98604-3 

Hurd,  E.  S.,  Rockswold,  P.  D.,  &  Westphal,  R.  J.  (2013).  Comparison  of  chronic  disease 
prevalence  between  U.S.  Navy  ships  without  medical  doctors  and  a  similar  shore- 
based  population.  Military  Medicine,  178(5),  543-548. 

IHS  Jane’s.  (2014c).  Ticonderoga  class  guided  missile  cruiser.  Retrieved  from 

https://ianes.ihs.com.libproxv.nps.edu/CustomPages/Janes/DisplavPage.aspx7Doc 

Type=Reference&ItemId=+++ 1355047 


116 


IHS  Jane’s.  (2014a).  Avenger  class  mine  countermeasures  ship.  Retrieved  from 

https://ianes.ihs.com.libproxv.nps.edu/CustomPages/Janes/DisplayPage.aspx7Doc 

T  ype=Reference&ItemId=+++ 1355093 

IHS  Jane’s.  (2014b).  Freedom  class  littoral  combat  ship.  Retrieved  from 

https://ianes.ihs.com.libproxv.nps.edu/CustomPages/Janes/DisplayPage.aspx7Doc 

Type=Reference&ItemId=+++ 1357098 

IHS  Jane’s.  (2014c).  Ticonderoga  class  guided  missile  cruiser.  Retrieved  June  15,  2014, 
from 

https://ianes.ihs.com.libproxy.nps.edu/CustomPages/Janes/DisplavPage.aspx7Doc 

Type=Reference&ItemId=+++ 1355047 

Izu,  J.  (2009).  Predicting  the  future  of  military  medicine.  Military  Medicine,  774(1),  xvi- 
xviii. 

Jacobs,  A.  R.,  &  McLaughlin,  C.  P.  (1967).  Analyzing  the  role  of  the  helicopter  in 
emergency  medical  care  for  a  community.  Medical  Care,  5(5),  343-350. 

Kotter,  J.  P.  (2007).  Leading  change.  Harvard  Business  Review,  55(1),  96-103.  Retrieved 
from 

http://libproxy.nps. edu/login?url=http://search.ebscohost.com/login.aspx?direct=tr 

ue&db=bth& AN=23  3  63  65  6&site=ehost-live&scope=site 

Kotter,  J.  P.  (2012).  Leading  change,  with  a  new  preface  by  the  author  (1st  ed.).  Boston, 
MA:  Harvard  Business  Review  Press.Kotter,  J.  P.,  &  Schlesinger,  L.  A.  (2008). 
Choosing  strategies  for  change.  Harvard  Business  Review,  56(7/8),  130-139. 
Retrieved  from 

http://libproxy.nps. edu/login?url=http://search.ebscohost.com/login.aspx?direct=tr 

ue&db=bth&AN=32709007&site=ehost-live&scope=site 

Lenhart,  M.  K.,  Savitsky,  E.,  &  Eastridge,  B.  (2012).  Combat  casualty  care:  Lessons 
learned  from  OEF  and  OIF.  Fort  Detrick,  MD:  Office  of  The  Surgeon  General. 
Retrieved  from  http://www.cs.amedd.armv.mil/borden/book/ccc/CCCFull.pdf 

Lewis,  M.  W.,  Bower,  A.,  Cuyler,  M.  T.,  Eden,  R.,  Harper,  R.  E.,  Gonzalez  Morganti,  K., 
...  Valdez,  R.  S.  (2010).  New  equipping  strategies  for  combat  support  hospitals 
(Product  Page).  Retrieved  from 
http://www.rand.org/pubs/monographs/MG887.html 

Licina,  J.  R.,  Hall,  B.  D.,  &  Murphree,  K.  B.  (1999).  Utilization  of  medical  support 
equipment  on  board  Army  rotary-wing  aircraft.  Retrieved  from 
http://libproxy.nps. edu/login?url=http://search.proquest.com/docview/288 19029? 

accountid=  12702 


Meridith,  M.  (2007).  Face  of  defense:  Airmen  augment  soldiers  for  medevac  missions. 
Retrieved  from  http://www.defense.gov/news/newsarticle.aspx?id=48542 


117 


Medical  Equipment  Set  (MES)  Review  Panel.  (2013).  Medical  equipment  set  (MES)  air 
ambulance  assemblage  review  minutes.  Retrieved  from 
https://www.us.  army.miEsuite/doc/41469859 

Medical  Evacuation  Proponency  Directorate  (MEPD).  (2013).  MEDEVAC  enterprise 
newsletter.  Retrieved  from  https://www.us.army.mil/ suite/doc/4 1534121 

Medical  Evacuation  Proponency  Directorate  (MEPD).  (2014a).  Army  aeromedical 
evacuation  campaign  plan  2020.  Retrieved  from 
https://www.milsuite.mil/book/docs/DOC-142855 

Medical  Evacuation  Proponency  Directorate  (MEPD).  (2014b).  H-60  requirements 

telecom  minutes.  Retrieved  from  https://www.us.army.mil/suite/doc/43764668 

Medical  Evacuation  Proponency  Directorate  (MEPD).  (2014c).  MEDEVAC  enterprise 
newsletter.  Retrieved  from  https://www.us.army.mil/suite/doc/42903789 

Meyers,  K.  J.,  Rodenberg,  EL,  &  Woodard,  D.  (1994).  Influence  of  the  helicopter 

environment  on  patient  care  capabilities:  Flight  crew  perceptions.  Air  Medical 
Journal,  14  { \).  Retrieved  from 

http://libproxv.nps.edU/login7urNhttp://search.proquest.com/docview/26460994? 

accountid=  12702 


Mitchell,  G.  W.,  &  Adams,  J.  E.  (1989).  A  survey  ofU.S.  Army  aeromedical  equipment 
(No.  89-21).  Retrieved  from  http://www.dtic.mil/dtic/tr/fulltext/u2/a214670.pdf 

Naval  Assemblage  Information  Logistics  System  (2014).  Authorized  medical  allowance 
list.  Retrieved  from  https://gov  only.nmlc.med.navv.mil/nails/ 

Nonin.  (2014).  Nonin  Medical  Onyx ®  9500  and  9550:  U.S.  military  airworthiness 
certifications.  Retrieved  from 

http://www.nonin.com/documents/OnyxAirworthiness  REGAPP.pdf 

Office  of  the  Under  Secretary  of  Defense  for  Acquisition,  Technology,  and  Logistics 
(OUSD  [AT&L])  (2007).  The  defense  acquisition  system  (DOD  Directive 
5000.01).  Washington,  DC:  Author.  Retrieved  from 
http://www.dtic.mil/whs/directives/corres/pdf/500001p.pdf 

Office  of  the  Under  Secretary  of  Defense  for  Acquisition,  Technology,  and  Logistics 
(OUSD  [AT&L])  (2013).  Operation  of  the  defense  acquisition  system  (Interim 
DOD  Instruction  5000.02).  Washington,  DC:  Author.  Retrieved  from 
http://www.dtic.mil/whs/directives/corres/pdf/500002  interim.pdf 

QUALCOMM  Tricorder  XPrize.  (2014).  DNA  Medical  Institute.  Retrieved  from 
http  ://tricorder  .xprize .  or  g/teams/ dmi 


118 


Rendon,  R.  G.,  Snider,  K.  F.,  &  Allen,  N.  (2008).  Management  of  defense  acquisition 
projects.  Reston,  VA:  American  Institute  of  Aeronautics  and  Astronautics. 

Robbins,  S.  P.,  &  Judge,  T.  (2012).  Essentials  of  organizational  behavior  (1 1th  ed.). 
Upper  Saddle  River,  N.J.:  Pearson  Prentice  Hall. 

S.B.N.  Staff.  (2012).  How  high-bandwidth,  low-latency  Ethernet  communications  are 

changing  medicine.  Retrieved  from  http  ://www. sbnonline . com/article/how-hi gh- 
bandwidth-low-latencv-ethemet-communications-are-changing-medicine- 

comcast/ 


Scanadu.  (2014).  Scanadu  Scout.  Retrieved  from  https://www.scanadu.com/scout/ 


Turka,  H.,  Sener,  S.,  Tugcu,  H.,  &  Pauldine,  R.  (2006).  Considerations  in  the  aeromedical 
evacuation  of  a  critically  ill  blast  victim:  Lessons  learned.  Military  Medicine, 
171(1),  586-588. 

U.S.  Army  Medical  Department  (AMEDD).  (2013).  Army  medicine  2020  campaign  plan. 
Retrieved  from 

http://armymedicine.mil/Documents/AMEDD  2020  Campaign  Plan  20130325- 

pdf 

U.S.  Army  Medical  Materiel  Agency  (USAMMA).  (2014a).  Monitor  patient  vital  signs 
with  SPO2.  Retrieved  from 

http://www.usamma.amedd.army.mil/assets/docs/65 1 5-0 1—432— 

2707%20MONITOR%20PATIENT%20VITAL%20SIGNS%2QW.pdf 

U.S.  Army  Medical  Materiel  Agency  (USAMMA).  (2014b).  Project  management  office, 
medical  (MEDEVAC)  evacuation  package  (PJM-MEDEVAC  MEP).  Retrieved 
from  http://www.usamma.amedd.army.mil/PM  MEDEVAC.cfm 

U.S.  Army  Medical  Materiel  Agency  (USAMMA).  (2014c).  Pump  intravenous  infusion. 
Retrieved  from  http://www.usarnma.amedd.armv.mil/assets/docs/6515-01-550- 
5669%20PUMP%20INTRAVENOUS%20INFUSION%208%20MAY%20Q8.pdf 

U.S.  Army  Medical  Materiel  Agency  (USAMMA).  (2014d).  USAMMA:  MEDSILS/UA 
for  the  web.  Retrieved  from 

https://app.usamma.amedd.army.mil/medsils/index.cfm 

U.S.  Army  Medical  Research  and  Materiel  Command.  (USAMRMC).  (2014a).  MRMC 
product  portfolio.  Retrieved  from 

https://mrmc.amedd.army.mil/assets/docs/about/Products  Portfolio  1  l.pdf 


119 


U.S.  Army  Medical  Research  and  Materiel  Command  (USAMRMC).  (2014b). 
Subordinate  commands.  Retrieved  from 

https://mrmc.amedd.armv.mil/index.cfm?pageid=subordinate  commands.overvie 

w 

WBB  Inc.  (2014).  Navy  Medicine  Executive  Medical  Department  Enlisted  Course 

(EMDEC):  Two  hour  how  Washington  works  [Presentation  slides]).  Bethesda, 
MD:  Naval  Medical  Professional  Development  Center. 

Weig,  T.,  Niedermeier,  J.,  Gehr,  D.,  &  Prueckner,  S.  (2012).  Helicopter  cabin  design  for 
emergency  medical  services  and  interhospital  transfer.  Air  Medical  Journal, 
57(6),  281-283.  doi:10.1016/j.amj.2012.05.002 

Whitcomb,  D.  (2011).  Call  sign — DUSTOFF:  A  history  of  U.S.  Army  aeromedical 

evacuation  from  conception  to  hurricane  Katrina.  Fort  Detrick,  MD:  Office  of 
The  Surgeon  General.  Retrieved  from 

http://www.cs.amedd.army.mil/borden/Portlet.aspx?ID=90578035-946b-4677- 

b39a-d23455872ff5 


ZOLL.  (2014a).  M  series  CCT  defibrillator — emergency  medical  equipment  from  ZOLL 
medical.  Retrieved  from  http://www.zoll.com/medical-products/defibrillators/m- 
series-cct/ 

ZOLL.  (2014b).  Propaq  MD.  Retrieved  from  http://www.zoll.com/medical- 
markets/military/ 


120 


INITIAL  DISTRIBUTION  LIST 


1 .  Defense  Technical  Information  Center 
Ft.  Belvoir,  Virginia 

2.  Dudley  Knox  Library 
Naval  Postgraduate  School 
Monterey,  California 


121 


